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COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


‘Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating—all explained 
by master craftsmen. The most detailed information about how 
to choose, repair, and apply the right materials in the right places. 
Every move in the use of tools is shown by vivid hands-at-work 
photographs. All the important operations, and those “tricks of 
the trade” that play so great a part in good craftsmanship, are *?*1V'"« sifferent conta, and how to obtain 
explained and made crystal clear by detailed step-by-step draw-»——y___Kindhotiit "handing and 
ings. Complete directions, fully illustrated, for thousands of jobs, = Minn tnd fore 
‘small and large—from fixing a broken window to installing a 
hot-water heater; from varnishing a chair to painting a house., 
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ELECTRICAL WORK 


Practical information about every electrical 
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‘The many benefits which be obtained 
through a wider than standard spark gap 
setting are well known to the automotive indus- 
try, Up to this time the rate of spark gap 
Increase due to electrode erosion has been such 
that the desired wide setting has not been gen- 
erally used, Auto-Lite, working with leading 
car and truck, manufacturers, has Ignition 

Engineered a built-in 10,000 Ohm Resistor which 
reduces electrode erosion so that Auto-Lite Spark 
Plugs can now be given this wider gap setting 
desirable for improved operation and economy. 


Advantages So Significant 
They Are Expected To Affect 
The Entire Industry 


A complete line of Auto-Lite Resistor Spark 
Plugs with the built-in Resistor will soon 
be available for original equipment and 
replacement on popular makes of cars, 
trucks and tractors. The regular line of 
ignition engineered Auto-Lite Spark Plugs, 
which has won such an enviable reputa 
tlon for dependability of performance, will 
continue to be manufactured. Ask your 
favorite dealer. 


THE ELECTRIC AUTO-LITE COMPANY 
Toronto 1, Ontario Toledo 1, Ohio 


Morel ith te dbee- 


PROMOTES SMOOTHER IDLING, because the wider spark 
gaps help eliminate occasional missing. 

REDUCES MISFIRING due to lean spots in carburetion, 
ASSISTS IN BURNING OF LEANER MIXTURES for improved 
engine economy at idle and throughout the speed 
range. 

REDUCES RING AND CYLINDER WEAR when Iubrication is 
washed away by gasoline not burned as a result 
of occasional misses. 

INCREASES ELECTRODE LIFE up to 200% and mor 
SUPPRESSES SPARK PLUG INTERFERENCE with radio, 
radio-telephone, radar television reception.* 
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+++ the city that belongs to everybody 
fabulous city of finance, fashion 
nd fun, teeming with life, gleam- 
ing with greatness. itor, 
New York is a maze of excite- 
ment and crowds—but to New 
Yorkers it is home, and enjoy- 
ment of all the good things New 
York has to offer. One of the most 
popular is... 
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‘AM cars have TIRES 

but in the lowest-priced field only PLYMOUTH 

has SUPER-CUSHION TIRES on SAFETY-RIM WHEELS 
Bigger, softerriding Super-Cushion Tires are standard 
equipment with Plymouth, They reduce chances of tire 
failure butaif trouble occurs you have the added pro- 
tection of Plymouth’s new, wider Safety-Rim Wheels, 


All cars have SPRINGS 
but in the lowest-priced field only PLYMOUTH 
has AMOLA STEEL SPRINGS 


You draw extra dividends of continuing comfort with 
Plymouth's femece igh-tensile Amola St 
They're tough for long life aft-acting always 
Teor itding ‘acne ol topes of ope 


It’s easy to tell 


It’s easy to tell that low-priced 
Plymouth leads the field in reduc- 
tion of tirefailure hazards and in- 
crease of riding ease. 

It’s just as easy to tell that 
Plymouth stands out for all-around 

ty, comfort and top performance. 
A look at the Quality Chart at your 
Plymouth dealer’s will show you 
that Plymouth has 20 of 21 features 
common to most high-priced cars. 


where the Value is! 


You can make your own compari- 
son and see for yourself that neither 
of the other leading low-priced cars 
has half as many of these features. 
Yes, it’s easy to tell where the Value 
is in the lowest-priced field. 


Plymouth builds great cars... good service keeps. 
them great. Your nearby Plymouth dealer will 
Provide the service end Jactory-enginecred parts 
to keep your present car in good condition 


y vision of CHRYSLER 
CORPORATION, Detroit 31, Michigan, 


1 it’s VALUE you want— 
i's PLYMOUTH you want 
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Telephone equipment is constantly at war against invisible 
forces of nature which seck to take it apart, atom by atom. 
On all fronts, Bell Laboratories chemists must fight corrosion 
—an enemy able to make a telephone circuit noisy or perhaps 
The to sever it altogether. 

An cxample: for years lead cable had lain protected in 
b: 1 wooden ducts. Then in certain areas something began to 
atte cat the sheath, exposing wires to moisture. Corrosion chem- 
ists of the Laboratories were called in. The corrosion, they 
f th found, came from acetic acid generated in the wood during 
0 e the preservative treatment then in use. They pumped in 
neutralizing ammonia. Corrosion stopped. Now telephone 

duct wood is controlled for acidity. 


atoms In a large city, smoke-polluted air was coating the silver 
surfaces of contacts with sulphide. Noisy circuits resulted. 
Chemists discovered minute traces of sulphur vapor in the 
ait. They filtered incoming air with activated charcoal. To- 
day, the latest telephone contacts are of palladium —not 
affected by sulphur. 


Corrosion in metals is only one type of deterioration which 


engages Bell chemists against hostile fores. Plastics, pape, 
metals, rubber, textiles, coils, waxes and woods all have 


enemies. But knowledge, and persistence, are steadily win- 
ning out—to the benefit of the telephone user. 


A Bell Laboratories 
‘corrosion engineer ex 
‘omining samples dur- 
ing an exposure test om 
corrosion-resistant. fine 
fishes and alloys 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 
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You’ve got to compete 
with trained men! 


The untrained man stands a slim 
chance today. Right now there 
are 14 million more highly skilled, 
experienced workers in the coun- 
try than before the war. 

Jom-packed schools and col- 
leges are turning out record 
classes two and three times a 
year. The armed services con- 
tinue to return thousands of tech- 
nical experts to civilian life every 
month. 

That's why it is so important 
that you get all the training you 
can—now, before “the squeeze” 
begins. Continue your formal 


7605-M, SCRANTON 9, PENNA, 


education if you can, If not, 
investigate the opportunities 
offered by 1.C.S. 


For more than 56 years, I.C.S. 
has been training those det 
mined to make good regardless 
of the odds. Leaders in nearly 
every field of business and indus- 
try are counted among the men 
and women who have taken 
1.C, S. courses. Their records of 
success prove the worth of sound, 
practical 1. C.S. training. Don't 
gamble with your future. It may 
be later than you think. Mark 
and mail the coupon today! 


INTERNATIONAL CORRESPONDENCE SCHO 
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WAR SURPLUS OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Optlea! Complete Metal Parts 
Save More Than "2 Heguiar Cost 


GOVERNMENT'S 7x50 
BINOCULARS 
Complete 


‘Structions. 
Parts and 1 Set of Optics to's 


and coveres, & sturdy Binoc 
Garrying Cise is optional with 
acm aet of Metal ‘Parts. 
Stock 2042-" - 
ostoaidy plus $4.80 for CaxemFotal. 
OPTICS—set includes all Lenses and Prisins you need for assem 
US Py teh nal 
Gr neatsperteet™and have new low Tellection coat 
Stock #8103: sesesees «$25.00 Postpaid 
ott Binocular Optics snd Binocular Metal 


Novice! If you 
ie Federal Excise Tax to above Brices 


Parts, add 2 


ARMY'S 6x30 BINOCULARS 


uulare. {waterproof model) Eve 
Feady for assembly. When, finished will look like 
‘costing $102 to $120, The Optics are new. in perfect 

ow reflection ‘coating. 

completely finished. No 


tory hinged nnd covered. Com- 
‘ssombly Instructions included. 
Stock =030-" 


«$40.00 Postpaid, 
Blue $8.00 tan—Toiat—48.00 

METAL PARTS ONLY—Model M-13A1, © x 30 Binoculars. 
No Optics. ‘Same Metal Parts as described for, Stock 2830-N. 
‘Stock ¢632-N—6 x 30 Metal Parts... ..$25.00 Postpaid 
OPTICS FOR 6 x 30 BINOCULARS (No Motal Parts.) Perfect, 
ind low reflection coated. Steck £5330-N.- $18.00. 
SAme\"oprics As ABOVE (6 x 30) Costed—but al 


so 812.78 Postpaid 


econ 
Stock 28124-N,... 


1} you buy oth Binoculer Optice ond Binsewler Metet Parte, odd 
20% "Federal 
and Metal Parts are Available for Monoculars (¥/s 
inccular), For Complete Details, Write for Bulletin 244M. 


else Tar to abore Piers 


80 lenses: 22 


$10.00 Postoaia 
6 POWER GALILEAN TELESCOPE 
Commercial Surplus), 28mm dia. Achromatic Objective, Len 


‘tural ructed of Aluminum, 7” long, extends to. 9” 
th carrying case 


+1: $3.00 Postpaid 
HASTINGS TRIPLET 10 Power Magnifier (Cemented but not 
Mounted). Dia. 15mms. Focal length 1” Gov't used these Tor 
paymifving Image on tube screen of Snooperscope. "Worth 


$3.00 Postpaid 
8 POWER ELBOW TELESCOPE 


Gov't Cost $200.01 Our Price $17.50! 
Big 2" diameter objective, All lenses Achro- 
‘matic, Amici prism erects 

the image, 4 built-in Al- 

ters—clear, amber, new- 

tral_and ‘red. New to 


Stock =6203-N. 


slightly used” condition 
Dut all guaranteed for 

perfect working order, Weight 5 Ibs, Can 
be carried but a trifle bulky, 


‘Stock #943-N......7. $17.50 Postpaid 


SATISFACTION GUARANTEED 


TERRIFIC BARGAIN—BUBBLE SEXTANT 


ese Army Alp Forces Bubble 
Sextants cost the Govt, about 
$i35-00 each. A real ‘bar 

at our price of $12.50! includ~ 
ed “with "Bubble Sextant ship- 
Ment is wooden Carrying Gase, 


Boint. Wartiine used, BUT Col 
CLETELY REPaimeD, COLLI. 


Hed that Sextant is exactly a 


represented, return within 10 ‘days and ‘money ‘will 
{ahded. Pull directions for use accompany each shipment 
Stock 7924.N. * 


nighttime use- Govt. cost $217. ‘Though brand new we 
Fovchecked Bubble and Collimation and GUARANTEE’ perf 
Working order. 


$22.50 Postpaid 
for Enlargers 


$2.50 Postpaid 
"70e Pestpald 


CONDENSING. LENSes—Seconds, but suitabl 


= Bist dia., 97 BL. 
a0 dia! 549° Fi, 


‘rrom 
Send for Free Bulletin titied “MISCELLANEOUS CONDENS 


ING LENSES—N" 


$200.00 DRIFT METER for $5.60 


Lens, cieawima rissue,— 
eet tise 217 x T1". Made to Govt. specs. Free of 
‘Sbraaives and int: High wet strength 
" "900. sheets 
ible 
(Polariting aitachment‘aiome Ya" wor Taany 


Elmes the price of entire unit.) 
‘Stock 2008-N. 


35, MM KODACHROME PROJECTING LENS SET—Consist 
Achromatic Lens for projecting: plus a Condensing Lens and 
Blece of Heat Absorbing Gi ‘rections 

Stock’ 4025-6 5 Postoald 


MOUNTED PROJECTING 


LENS SYSTEM 


EL, 91.44 mm, (just right for 35 mm. 
Projectors). Speed of F'1.9, Outside dia. 
of mount at one end 60 mim. Length of 
fount 64 fam. 


CONDENSING LENS, SET—Consists of 2 Condensing Lonses 
ith diameter of 2°. Used for making 35mm projectors OF 


oe 
base Sos oe _ 80 pores 
POLARIZING’ VARIABLE DENSITY ATTACHMENT FOR Bin: 
PE EARIey atecive pit tor, controling amount of ht 
SRO ee Bie Das a alae 
Heretieasis 70'Eidet Soot cea abotake 
Sea aeseo a "4300 Pastole 
HER FANIRRM cchmaat ais attic wei TES 
cine Sh sera 
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Order by Stock No. 


EDMUND SALVAGE CO., P. 0. Audubon, New Jersey 
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MORE MONEY sssa 
BETTER JOB 


YOU'RE i. 


biggest competition — 
yes, the biggest battle 
in the world—that of 
making a living. You 
have to work for a liv- 
ing—so does everyone else. Competition for 
promotion is keen—people all around you are 
looking for more money—a better job—and so 
are you. 

You can get a head start. Other men have— 
and in a short time you should be able to out- 
distance those who have no progress plan, make 
more money—have a better job—a more cer- 
tain future. 

Few people prepare themselves for that pro- 
motion—that better job and more money. Not 
many are making any special effort to learn out- 
side of the time they put in each day on their 
work, They're taking the long, hard road to 
success. How about you? Are you, too, tak- 
ing that same old, winding road—with its 
many disappointments and heartbreaks? 

Here at LaSalle we have been training 
ambitious men and women for success for 
40 years—enrolled hundreds of thousands 
of students—and our files overflow with 
grateful letters from students who have 
attained success and earnings far be- | 
yond their fondest dreams. 

Perhaps we can help you—at any rate 
it will be well worth a three cent stamp 
to mail the coupon below. DO IT NOW! 
Just check the field of your choice and 

we'll send you full 
information on that 
field without obliga- 


RUNNING 
START 


life to a successful 
career, and more 


ie money. 


Se 


| Sereraaerey 


"= CLIP AND MAIL THIS COUPON TODAY! 


Your Competition 
is Keen 


CTAccconttag J | 
Bookkeeping 
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tion. It may be the | Preset Posies — ie | 
turning point in your Se 
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Have you READ volumes on the power of 
thought? Perhaps you have listened to 
lengthy theoretical addresses on the forces 
of mind. You may have wondered if these 
same writers and lecturers on mind power 
know how to use it. How many mountains 
of personal obstacles — everyday trials and 
tribulations —have they moved? What are 
these subtle principles whereby man can 
skillfully remove the barriers that impede 
his progress? How can you displace the ob- 
structions and hindrances to your goal...the 
mountains in your life? Can practical infor- 
mation about inner power be reduced to 
mere words, ..words for public dissemina- 
tion? Or, 1s there a secret method especially 
and uniquely preserved for the worthy 
seeker... practicable only under ideal circum- 
stances? If so, who has the secret method? 
Where can it be found? 


The 


«--IS MIND POWER REAL? 


—_ =? 


Investigate the Rosicrucians (NOT a rel 
oldest practical pholosophical fraternity on ea 
See if they cannot show you a method for attain: 
ment such as you may nothavedreamed. Thousands 
of men and women today are enjoying mencal mas- 
tery....realization of ideals, ..the attainment of their 
objectives. They Anow the secret methods for con- 
verting mountains of personal problems into green 
valleys of achievement. 
ACCEPT THIS OFFER 

A rnse book, The Mastery of Life, is yours for the aske 
ing. It explains how easily you may enter upon the 
path of attainment. Fill in and send coupon taday! 


SCRIBE G.K.W. 
THE ROSICRUCIANS (AMORC) 
San Jou California 

Please send me the book, The Mastery of Life, 
srhich explains how fay heart 10"sne Sy 
Eeaitles cod power of wed 
Name 
Address 


City. 


Zone Number___State. 


ROSI Cc R U CIAN Ss (AMORC) San Jose, California 
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GREAT SHOPS OF COYNE 


For nearly 50 years, the Great Shops of COYNE in Chicago 
have been training men to step into the better-paying jobs in 
ELECTRICITY. Here in the World's Greatest Electrical 
Center YOU can quickly prepare for amazing opportunities. 


As a Coyne student you work on real equipment — just like 
you'll use later on the job. We do not teach by mail. You get actual shop 
work plus necessary theory. Coyne training is practical. You make rapid 
progress at COYNE because it's a shop course. 


GET ALL-AROUND TRAINING QUICKLY 


Why be satisfied with a “‘one-operation” job? At Coyne you learn Motors, 
Armature Winding, House and Factory Wiring, Appliances, Power Plant 
Work, Illumination, Electrical Maintenance—plus the fast-growing branch 
of Industrial Electronics, Whether you're experienced or not, we train you 
for a good job, then help you get it! Coyne graduates may use our Lifetime 
Employment Service as often as they wish. 


INDUSTRIAL ELECTRONICS and 
REFRIGERATION Included 
Added training in Electric Refriger- 


ation—principles, testing, repairing 
—is included with this course. In- 
dustrial Electronics given as part of 
our “all-around” Electrical Training. 
VETERANS! Coyne is authorized to ac- 


cept veterans for G. I. Training. Coupon 
brings special G. I. Bulletin, 


NON-VETERANS who are short of cash 
‘can finance most of their tuition and pay it 
in easy monthly payments after graduation. 


BW. 
COYNE ELI 
Dept. 


COYNE 


r 
RADIO SCHOOL 


/. Cooke, President. 

ECTRICAL and RADIO SCHOO! 

- 48-73, 500 8, Paulina St., Chicago 1: 

Send me your Free Book and tell me about 
Finance Plan; also details of Training. 

‘tronics and Electric Refrigeration that is now included. 


Find out NOW what Coyne offers in 
training for your future. Coupon 
brings big book filled with fascinat- 
ing pictures of our great shops and 
our plans to help YOU. Get your 
copy FREE. No 
cost or obligation, 
and no salesman 
will call, Rush the 
coupon TODAY. 


‘in Industrial Blec- 


+. /STATE... 
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YOUR OWN HOME BY 
BUILDING, “TESTING, REPAIRING 


© Learn this fascinating, big money-making business. Repair all 
kinds of electrical appliances. Millions now in daily use will 
eventually require repair, Thousands of new appliances sold daily 
in all parts of the country! These unlimited prospects mean you 
will always have places to do profitable jobs. If you are mechani- 
cally inclined (can hold and use tools), you can quality for this big 
steady-paying field. It is not at all unusual for appliance repair- 
men to charge on the basis of $5.00 to $6.00 an hour! WE TEACH 
YOU EVERYTHING! What trouble to look for, how to detect it, 
and how to quickly repair the appliance! Our course is written in 
simple, easy-to-understand language, is profusely illustrated with 
photographs and drawings and shows you each and every step! 
Also shows you how to build the power tools you need. Our FREE 
advisory service is yours for LIFE! Should intricate technical 
problems arise or the need for a special repair part, simply call on 


us! We teach you how to solicit business and how to keep it com- 
ing to you! Not a theory course but a practical, honest-to-good- 
ness course written by and used by repairmen the country over. 
Price of course Is so low the repairs on your own appliances S. T. CHRISTENSEN 
should pay for it many times over. President & Founder 


New Electronic Kit Does All 
AND BEST OF ALL I’LL SEND IT TO YOU 


© Knowing how valuable Practical Shop Training Experience is, particularly 
in the Electrical Field, I will send to you the CHRISTY ELECTRONIC KIT. 
It will be sent to you completely unassembled, together with detailed 
Instructions on how to assemble this portable all-purp tr 
trouble finder! Read the partial list of its multiple uses 
and realize how valuable and helpful such a kit will 
Every part is sent to you including the lightweight ci 
ter, jacks, etc., etc., even down to the very last s 
‘addition to the ‘practical electrical experience just 
. bling this kit will provide, we also include complet 
. structions as to the many, many ways this delica 
instrument can be used by you. It took us year 
sademic training and years of hard work 
obtain the knowledge this kit will give you 
‘The combination of our Course and Elec- 
tronic Kit will go a long way towards 
ASSURING YOUR SUCCESS, 


© Current ‘CHRISTY SUPPLY CO. 
‘Consumption 2835 N. Contral Ave., Dept. D-6301 
© Irons, Fons Chicago 34, Illinois 
.@ Washing 
Machines TRICAL APPLIANCE REPAIRING. 
© Motors 
Windings © House Wirin Name. 
Shorts ete. 
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RUSH COUPON NOW! 
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Please send me free illustrated literature about 
‘America’s Fastest Growing Industry—ELEC- 
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AN AUDEL GUIDE IS A GOOD FRIEND! 
Step Up Your Own Skill with the Proctical Facts end Figures of 
‘Your Trade. Save time ond money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over ony 
Audel Guide in your home. Start the Eosy Payments if satisfied, 


UDELS eee peewee CUT HER Eee 
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JTHEO.AUDEL & co. 49 W.23St.,New York 10,N.Y. 
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AUDELS WELDERS GUIDE... 
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AUDEL, Publishers, 49 W. 23 St, N.Y.10 Lreceres on. 
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learn Fast... Earn Fast 
HOME TRAINING 
Planned For Your Needs 
You Build All These 
TESTERS... and 


~ LOW COST HOME RADIO TRAINING! 
Easy Monthly Payments! 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him, We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


f 
} Registered Patent Attorneys 
. | 82-D_ District National Bldg., W: 
Registered | please send me cony of “Patent Guide or the 
}thd'also “Record of invention” form This re 
fot obligate m 
Patent — 
Name. 
Attorneys Addres 
City. Stat 


(Please 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


82-D District National Building + Washington 5, D.C. 


or print plainly.) 


You’re running 


on OIL 


PYROIL 


Pyroil in your gasoline and crankcase means your 
car is running smoothly on oil. Metal to metal con- 
tact in cylinders causes undue wear—dry cylinder 
surfaces corrode and rust. Pyroil gives oil the prop- 
erty of clinging to metal surfaces. It means ready 
lubrication the moment you step on your starter. 
It means a protective coating against rust when 
your car is not running. To add miles co your car— 
ask your gas station attendant to add Pyroil. 


PYROIL For Aircraft Engines 


Use Aircraft Pyroil B for lubricating oil, Aircraft 
Pyroil A for gasoline. 


GIVEN! 4% s*ssaccive PYROTL 


metal savings bank—takes 
coins up to 30c pieces—is yours for 
the asking—sent postage paid. 


Manufactured and Gueran- 
teed by Pyroll Company, 
307 Main Street, La Crosse, 
Wisconsin. 


Canadian Distributors: Centrat Purchasing 
Aoencien, Ltd., Toronto, Ontario, Cen 


PYROIL COMPANY 
5307 Main Street 
ia Crosse, Wisconsin 
Tiwant my car t last and run properly. Please tll me more 
{Gout Byoil and how con accompli this for me 


Name..e..+s 


Address. 


City or Town. ..... 
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Letters 


One Mailbox Made the Grade 


Sir: 

The letter about rural mailboxes on page 
20 of the January issue recalls an experience 
I had some time ago. The New York Cen- 
tral has a crack train running between Cin- 
cinnati and Chicago known as the “James 
Whitcomb Riley.” 

My friend Mr. Wollums was an engineer 
on this train and lived on a rural mail route 
out of Indianapolis. While waiting at the 
depot one day to see him the “Riley” came 
in and at a distance the engine looked to 
me just like a rural mailbox on wheels. It 
gave me an idea. I went to building a 
“Riley” mailbox and presented it to Mr. 
Wollums for a Christmas gift. 

As you will note from the photo (below), 
engine, tank, and right-of-way were made 
from a conventional rural mailbox, the rear 
end of the tank being the mailbox door, I 
constructed a trunnion under the box with 
two ball-and-socket stops at 180° apart, so 
that when the engine was turned toward the 
country road the carrier would have to turn 
it half way around to insert the mail. This 
way, the folks could see from a distance 
whether any mail had been left in the box. 


After completing the box, I found out to 
my sorrow that only white or aluminum 
boxes were permissible. On account of this 
box being such a novelty, however, the post- 
al authorities gave my friend permission to 
put it on the post. 


O. C. THomrson 
West Lafayette, Ind. 


Oddly enough, the Post Office Depart- 
ment now permits the use of paint but is 


INVENTORS 


Patent Laws Encourage The 
Development of Inventions 
The Rules of Practice of the U. S. Patent Office advise—ynless an 


inventor is familiar with such matters—that he employ a competent 
registered attorney or registered agent, as the value of patents depends 
largely upon the skillful preparation of the specifications and claims. 

The firm of McMorrow, Berman and Davidson Is registered to prac- 
tice before the U. S. Patent Office. Additionally, it maintains a staff 
of attorneys able to readily understand inventors’ disclosures, to advise 
concerning patentability, and to prepare appropriate specifications 
and claims for filing with the Patent Office. 


If an inventor believes he has an invention, a search of the most 


pertinent prior U. S. patents should be made and a report obtained 
relative to its patentability. Where such report indicates that the 
invention appears patentable, in order to secure protection, diligence 


should be exercised in making application for a patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS @ TRADE MARKS = @ ~—COPYRIGHTS 


142-F VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 
Registered Potent Attorneys 
142-F Victor Building, Washington 1, D. C. 


Send me further porticulars os to potent protection and procedure and “Inven- 
tion Record” form at once. | understand thot this request does not obligate me. 


Nome— 


| 


City. State. 


(WRITE OR PRINT NAME CLEARLY). 
apeit 1948 IT 


We SUCCESS IN AVIATION... 
a 


— 


Embry-R ddle trained 


DESIGN ENGINEERS 


Rate Best Jobs...Everywhere 


Embry-Riddle courses in design engi leod 
to your success in aviation os 0 flight, project 
or maintenance engineer and to oll types of 
drafting and design. In 26 years Embry-Riddle 
hos trained almost 40,000 civilian ond military 
students. ond has olways found good jobs for 
its technical school graduates 

Aviation on) 


ds thousends of skilled men. 
Embry-Riddle’s expert stoff trains 

‘equipped classrooms ond loborator 

standard ground and flight positions including 
rodio and electronics. Feotures include doily 
work on live aircratt 

Excellent dormitories provide bachelor housing 
at Embry-Riddle. Live, work and play in be 

ful Miami, where your training in oviation i 


for full information ot no obligation to you! 
Authorized G. 1. Training 


lornalional 


“SCHOOL OF AVIATION 


Emi Riddle Sol of Aviation 
‘Maes 8 Fonte 


Now. ae 


TRAIN IN MIAMI -- AIR CAPITAL OF THE WORLD 
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adamant on refusing to permit the use of 
any boxes other than the two standard sizes 
and shapes it approves, 


Up-to-Date Science 


Sir: 

This is my first letter of this nature to 
congratulate you on first-hand information. 
I am somewhat of a science reader, and I 
happened to be glancing through a’ section 
of the Sunday paper and there was an article 
on the lowly fly and his method of producing 
inertia, or stability, as in the spinning gyro- 
scope. Being interested in such, I knew I 
had read the same explanation before some- 
where. Well, being a hoarder of PS, out 
come my back issues and lo and behold 
there in the August 1946 issue was the same 
story of the fly's inertia secret. The up-to- 
date science that appears in PS is O.K, with 
me, so keep up the good scooping. 

MicuaeL W, Scow 


Wilkes-Barre, Pa, 


Library for the Layma: 


Sir: 

T enjoy PS so much that there are few sug- 
gestions I could make to improve it. Except 
for politics, economics, ete., it is a very good 
way to “keep up with the world.” 

The color photos of the XB-45 and XB-46 
were first-rate. The only thing that could 
make them better is heavier paper. PS is a 
modern age library for the layman, 

Frep C, Massa 


Phila, Pa, 
Not So Dumb 


Sir: 

After reading the article “Box Reflectors 
for Flood Lamps Increase Light,” I am 
more than convinced that either the editors 
are not thorough in investigation of articles 
submitted to them or that they think their 
readers are awful dumb. 

I have never been able to use more than 
3 No. 2 photo flood lamps on a single house 
circuit that was fused at 20 amperes. The 
writer of the article suggests using his box 
reflectors with 6 No. 2 photo flood lamps, 
which may be all right anywhere but on an 
ordinary house circuit. 

Will you tell Mr. Jack Mellinger that 3 
single clamp-on reflectors of the usual $1.75 
y will give more than ample lighting 


feday's thrilling, 
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oF OT 
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Get Facts About 
YOUR Future in These Fields 


‘Mail the coupon below and you will receive. abso- 
lutely FREE. facts showing how you may get started 
toward a good job or a business of your own in 


RADIO or ELECTRONICS. See how readily you may folds ts INDUSTRIAL 
begin to realize your life-long ambition for a REAL ‘either of 
FUTURE. See how you may make your start toward e HOW you 
afield that also includes such interesting branches 

+ as F-M Radio, Broadcast Radio, Aviation Radio, 2-Way 
‘Train Radio, Police-Cab-Truck Radio, Sound Recording. 


ing work mow. Fll In = 


Ser Chicage Takerawry and Home Trlsiog have 
designed io prepare you and to get you tated 
lode and Hactroces whether = bot yeu have 
ote tad Risironies = wntes woot vow have. cx. i yeu preer, you mey STUDY AT HOME — ting odors, 
ay» mall the coupon below tasy? Scomercltype rio casipmen. wel luted lesan 
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IDEAS 
KNOWLEDGE 
SKILL 


are top money-makers for any man 
you 


1. Plastic Craft. 1, vewick & cooper. Scores 
of original ideas and designs for making useful, saleable 
things out of plastics, with complete, detailed, illustrated 

Ail hecessary information about tools and mate- 
0" expensive equipment needed. 3s 


2. Making Patent Drawings. 

By Kadsinsky. If you know drafting this book will help you 

make big extra money. Patent draftsmen are always in te: 

fnand, and this book teaches you every detail of the special 
gues required by the U.S. Pat. Of, Much expert 

advice from an experienced patent lawyer, 3 


can buy these top-value 
assets in these books 


Introduetion 
3. Practical Radio. 5, richer. Very clear, 
thorough instruction in all fundamentals needed for any kind 
of ratio work, Hundreds of problems show just how yrin- 
iples are used in the construction of radio apparatus. All 
necessary math explained at the points where tt is used. $3 


4. Machine Shop Opera Ne 
ws how each major machine tool and its attach: 
te clearly illustrated directions and 
all technical data needed to perform each operation, skill 
‘All-calculations explained. Ready now! Lath 
fon “Miling’ Machine" Operations, 61 
Operations, $1. Bench, 


Jean, 1000 lari clear draw 
Srading as ha tenet the 
wealth of valuable inf 
Ing trocedures; design dat 


fants today and includes a 
production and engineer: 


Introdu: 


G6. Electromies. py tudon. 16 you want a clear 

understanding of the science and potentialities of elect 

ket this book, A masterly explanation in_non-technics 
fage-of the ihcories, construction of basic devices and their 

Fimiimerable uses $50 


7. The Blueprint canduode: 


Pick the ones most profitable to you and 


SEE THEM WITHOUT COST 


ee 
‘The Macmillan Company, 60 Fifth Ave., New York 11 
Send me the books checked by number below 
ON APPROVAL, with the privilege of returning 
then a the en ote days fre of charge If 
tlecidte to keep them T will pay the price quoted 
above plus a few cents postage: (Postage prepaid 


fon cash orders.) 
1. B 4 5 6 7 
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for any sort of a photograph that even a box 
camera can take with medium-type film. 

Joun F. SLavinsky 
Rochelle Park, N. J. 


No reader familiar with flood lamps is 
likely to connect six to a single outlet, and 
the article did not suggest that this be done. 
Since the No. 2 lamp draws 4.4 amperes, 
three will take 13.2 amp., well within the 
capacity of the 15-amp. house fuse. (If Mr. 
Slavinsky uses 20 amp. fuses, he is over- 
fusing.) The two three-lamp units should 
be plugged into separate house circuits. As 
for finding three lamps “more than ample,” 
PS wonders if reader Slavinsky has ever tried 
taking color pictures with such a setup. 


From Worksheet to W 


Sir: 

Here’s a picture [below] of my son with 
the wagon I have built from the plans in 
your magazine [“Bantam-Size Farm Wag- 
on,” July “47 p. 158]. The wagon’s under- 
part is made from white oak and br The 
wheels are made from mahogany, teak, and 
birch, with steel rims and brass bushings. 
The woodwork is varnished and striped with 
light blue paint. 


‘The wagon sure makes a hit with the kids, 
Tam now working on an electric jeep, alum- 
inum-covered, with brake and clutch. 

Josern Jounsen 
South Ozone Park, N. Y. 


PS Gets Around 


Sir: 

. . I think more of PS than any magazine 
I could get over here because it explains and 
gives details of metal-work, wood-work, 
toys, etc., so any chap with a little knowl 


PATENT PROTECTION 
for INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a constitutional provision Congress has established a 
system under which inventors may secure the exclusive right to pre- 
vent the unauthorized use, manufacture and sale of their inventions 
for periods of seventeen years, The inventor secures this protection by 
obtaining a patent from the United States Patent Office. 


1E United States Patent Office recommends in WE recommend that you authorize us to con- 
1s Rules of Practice that “an applicant is ad- duct a search through the U.S. Patents perti- 
vised, unless familiar with such matters to employ nent to your invention and submit a report setting 
a competent registered patent attorney or registered forth our opinion regarding its patentability. 
patent agent, as the value of patents depends 

Jargely upon the skillful preparation of the specifi- 

cations and claims,” 


Victor i. Evans & Co has a staff of experienced registered patent at- 
torneys, available to represent inventors in the preparation and prosecution 
of their cases before the Patent Office. Detailed information and the steps to 
be taken in obtaining patent protection will be furnished upon request. 


FORM BELOW FOR MAILING CONVENIENCE 
E VICTOR J. C 
VANS & O. 


Derber.Vt. Grane 


ay 
| 

I 

REGISTERED PATENT ATTORNEY t 
840-D Merlin Building, Washington 6, D. C. | 
1 

1 

1 

I 

I 

1 

1 


Please forward to me detailed information regarding procedure to obtain Patent 
Protection, together with your convenient “Evidence of Invention” form. 


Name. 


Address. 


City and State... 


| 
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Aviation Training 
Opportunities Open 
at Northrop School 


'OR a limited number of properly qualified 
men there are openings in the next starting 
classes of the Aeronautical Institute division of 
Northrop Aircraft, Inc., according to an an- 
nouncement by the Institute director. Aeronau- 
tical Engineering and Aircraft Mechanics courses 
are given in the Northrop training program. 

‘The technical institute conducted by this fa- 
mous builder of the spectacular Flying Wings and 
war-renowned Black Widow is located in the 
midst of Northrop’s busy center of aircraft man- 
ufacturing and aeronautical research and devel- 
opment. The students were among the first to 
see the great 8-jet Flying Wing and viewed its 
first take-off — from the Northrop Field runway 
at the Institute's “back door.” 

Engineering ond Mechanics Training 

Over 1000 students from every state and many 
foreign countries are being trained by Northrop. 
Many are former servicemen, all courses being 
approved for veterans. The courses are open to 
non-veterans, also. A 2-year Aeronautical Engi- 
neering course and a 1-year Aircraft and Engine 
Mechanics course are given, also a Pre-Engineer- 
ing “refresher” and “prep” course. 

‘The Northrop school is one of the few tech- 
nical institutes offering an Aeronautical Engi- 
neering curriculum approved by the Engineers’ 
Council for Profe nal Development. The Me- 
chanics course is approved by the Civil Aero- 
nautics Administration. 

Besides being employed in Northrop’s own 
plants, Northrop graduates hold important posi- 
tions with leading aircraft and airline companies 
throughout the world. 

Information on qualifications for enrollment, 
and on opportunities with Northrop training, 
may be obtained from the Registrar, Northrop 
Aeronautical Institute, 1525 East Broadway, 
Hawthorne, Los Angeles County, Calif. 


This coupon may be used for conrenience in inquiring. 


‘Nontinor Apronauricat Institute, 
1525 E. Broadway, Hawthorne, Los Angeles County, Calif. 


Please send me the Institute catalog and complete informa- 
tion, including starting dates of classes. I am interested in, 


1 Aeronautical Engineering 
1 Aireraft and Aireraft Engine Mechanics (A&E) 
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edge of what he is doing can carry on and 
do the job satisfactorily. I have made quite 
a number of household cabinets and gadgets 
out of PS, which I could never have made 
from one of our magazines. . . . 
R. M. Hittocks 
Dundee, Angus, Scotland. 


Switch the Switches 
Sir: 

Your article “Switches Act as Door Lock” 
in your January "48 issue, page 219, de- 
scribes a method of connecting 12 SPDT 
switches in series to act as a combination 
door lock. But with the type of switches 
shown, the caps could be easily removed, 
and the binding-screws could be connected 
by a temporary jumper wire, causing the 
device to open the door... . 

Rosent HeitMan 
Clinton, N. J. 


Radio toggle switches, whose terminals 
would be inaccessible from the front, would 
be better, but the switches shown can be 
fairly foolproofed by simply running dummy 
wires to the dead terminals. Also, the ex- 
ternal leads, shown connected to the first 
and last switches for clarity, should be wired 
up in some less obvious combination. 


ler Was No Dope 


Sir: 

In your article “Rocket’s Flight Kept in 
Sight,” page 130 of the January issue, you 
make the statement: “This same thing 
(change in frequency caused by movement 
of the transmitter) happens to all kinds of 
waves—light and sound as well as radio.” 

I have always been under the impression 
that light waves were not influenced by 
movement of either the transmitter or the 
receiver; in other words, that light waves 
have no Doppler effect. . . . 

M. M. McLeop 
New York, N. Y. 


The speed of light does remain constant, 
but the Doppler effect is caused by a 
change, not in the velocity of the waves, but 
in their frequency, or number of vibrations 
per second. Some stars, for example, are 
moving away so fast that the resulting 
change in the frequency of their light makes 
them appear red. The amount of this “red 
shift” tells astronomers their speed, 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 


Technical Resident Trade School for over 40 years, 


train you for today’s unlimited opportu 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 
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tories. Simple to operate, 
curate and dependable. You 
will be able to quickly locate 
Trouble and adjust the most 
delieate circuits. You can use 
the Multitester at home or on 
Service calls. It is designed 
to measure AC and DC volts, 


sin Radio 


Material Are Up-to-date, Practical, Interesting 
Schools Master ho Home ‘Tr 

1 Danie and advanced instruction in all phases of 

‘Television and Electronics, “Each lesson Is. made 
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VETERANS 


Tf you ar: 


Here's Justa Few 
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FREE MANUAL 


Special" Buti. 


NATIONAL SCHOOLS, bs 


c ZONE... STATE, 
cheek here if veteran of World War I 


LEARN 


waren reparivg * CAREER FIELDS 


Here is a career field which offers opportunity at 
every “tick” of a watch or a clock. Millions of 
watches and clocks need fixing—millions more will 
continue to need repairs. Here is an interesting, top- 
bracket opportunity to start an independent business 
of your own, or work for good pay in a factory, 
repair shop or store. AMERICAN SCHOOL OF 
WATCHMAKING has trained many men who are 
now making good. At A.S.W. you get proven, 
practical training under QUALIFIED, patient in- 
structors who delight in the success of their students 
and graduates. MAIL THE COUPON BELOW for 
illustrated booklet. It is FREE—and will give you 
a fine picture of our complete facilities. 


Do you like Aviation? Do you like airplanes? Do you 
like to take things apart and see what makes them 
tick? THEN YOU WILL LIKE AIRCRAFT INSTRU- 
MENTS. Here is a vital part of the great aviation 
industry—and necessary part. As long as planes fly 
there must be trained men to service, repair, and main- 
tain the instruments that make flight possible. AMER- 
ICAN SCHOOLS OF AIRCRAFT INSTRUMENTS 
teaches men to perform this important, interesting and 
well-paid work. 


DO YOU WANT A SPECIALIZED CAREER IN AVIATION? 
‘Then be an Aircraft Instrument Technician and get your train- 
ing NOW. 34 Weeks intensive course. Hundreds of A.S.A.I. 
graduates employed in the industry or have own business. Mail 
coupon below TODAY for free booklet and complete information. 


APPROVED FOR VETERANS 


ny 


4 samme cre 
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LEARN TO BE — — — — AN AIRCRAFT 


STUDY IN LOS ANGELES, CALIFORNIA 
Enroll at American School of Watchmaking 
and study in Southern California, the glamor 
spot of the country, Beach and mountains, 
Catalina and Hollywood, the Hollywood Bowl 
and the Rose Bowl—yes, indeed, here is much 
to interest the student in off hours and over 
weekends, DECIDE NOW to investigate the 
field of Watchmaking for your future, 


INSTRUMENT TECHNICIAN 


INSTRUMENT TRAINING VALUABLE 
‘A sound training in Aircraft Instruments is also applica- 
ble to many industrial fields. Many large, important 
industries use delicate instruments at some point in their 
operation—and trained instrument men are needed to 
install, service and maintain them, Here, then is further 
opportunity for you as an Expert Instrument Technician. 


... CHOOSE YOURS = prasnes 


Gonsider, the growing, important field of Plastics for, your 
future. Many fave compared the Plastics Industry with the 
Radio and the Automobile industries before thelr great and 
rapid growth. Today sucha comparison seems warranted be- 
gaune more oducts are, being manulactured from various 
‘of plastic. materials than ever. before—requiring 
ERXiveD MEN to develop, design, and fabricate’ there 
Mail the coupon below for complete information and free lit: 
erature which show, in actual photograph, the many use 
of plastics and what trained men must know to get the better 
Jing positions in this field. ‘This literature tells you about 
“lasties Tustitute, the oldest and largest exclusively plastics 
training school in the United States, Read what graduates 
say about Plastics Institute training and the progress they 
have made since graduating. 


LEARN BY MAIL OR COME TO CALIFORNIA 


You get practical experience making useful, 
attractive articles from plastic materials 
which we supply. Many students have earned 
extra money selling articles of thelr own 
manufacture, 


LEARN TO BE A — — — DIESEL sPECIALIST 


YOU can “go places” in Diesel because Diesel Power is 
being used more widely than ever before. From tiny 
Diesel engines in model planes to giant Diesels in loco- 
motives, power generating plants, ships, trucks, drilling 
rigs, logging machinery and mines, construction machin- 
ery and farm equipment—it’s Diesel DIESEL, DIESEL! 
PREPARE YOURSELF NOW FOR THIS GREAT 
SWING TO DIESEL. 


LEARN DIESEL THE FAMOUS HEMPHILL WAY 


Hemphill is the oldest training school in the world 
specializing in Diesel. Graduates are successfully engaged 
in all branches of the Diesel Industry—manufacture, 11 
stallation, maintenance and operation. Why not take 
your place beside these Hemphill-trained men. 


APPROVED FOR VETERANS 


YOU CAN LEARN DIESEL AT HOME 
Study in your spare time, without interfering with your 
Present aétivityeor attend one of the resident training 
Echools listed Bel 


MEW YORK Los ANGELES MeMpnis. 

34:28 Queens Bivd. i601 5. Western Ave, 3141'S. Main St. 

Tong tsland 1, ¥.¥. Los Angeles 6, Call.” Memphis 3, Tenn. 
Practical shop training on a wide of Diesel en- 


‘ble at all three 


val japon it i 
rested in this type training. ne 


IST WAR SURPLUS Al 


AMERICAN SURPLUS 
BARGAIN LIST 
2 New Navy Hospital 


BATTERIES 


New 6 vel bat 


Hi 
titivag 


‘Wana haatal Cue, 


Lights (Air. 
erat), ZA-V., 600 watts, 


rT 
Ey 
2 
3 
5 
z 
g 
3 
4 
3 
H 
2 


1@ Interphone Amplifiers, 
RLS —$1.95. 
Prices F.0. 


TERMS 


Indianapolis. 
CASH WITH ORDER 


AMERICAN 
SURPLUS 
PRODUCTS CO 


537 N. CAPITOL AVE. 
INDIANAPOLIS, 


TAMGATT#G LVIGIWWI — SISVT AT44S BHL STM — ATU 8IGHO 


‘ALL PRICES F. 0. B. INDIANAPOLIS, INDIANA 


Ifyou havea workshop—at homeor in business 
—younced this new Warner Electroplater.Atthe 
Stroke of an electrified brush, you can lectro- 


platemodelsand projects—youcanreplateworn 
Articles, faucets, tools, fixtures, silverware, te 
‘sparkling coat of metal 


Spee Canaenand elie 

nl Everytngfar= 
plete, ready for use. By 
een io wot Jor shes Yous machine a 
byrnetting'a Warner Electroplater rightaway. 
St today for FREE PLATING SAMPI 
Watnie teTRiG cS bat pose S18 
1512 Jarvis Aven, Chicans 26, tnots 


red —equipment. 


WARNER ELECTRIC CO., Ine, 1512 Jarvis Ave., Chicago 26, Mims, Dept. $1 
4 Gentlemen: Send Free Sample and Details to! 


Ne 
Adare 


RADIO CATALOG 
AND SUPPLEMENT 


Build it yourself. RADIOS 


KITS 
HAM 
PLAL 


at, fn. this bie 
io Phonograph, 
has its And 


Lifuyetic Kado 


LAFAYETTE RADIO, Dept. KD- 
100 Sixth Ave., New York 13, N.Y. 


Rush catalog #68) Flyer 2042.0 


Just for Asking to See 
THESE GREAT NEW 


Get a valuable electrical or radio diagram book ABSOLUTELY FREE! If 
you are interested in ELECTRICITY, Coyne will give you their "150 ELEC- 
TRICAL SHOP PRINTS” Book, of large size, easy-to-read prints for which 
electrical workmen have paid 10c to 25¢ opiece. It’s yours free for merely 
looking over their great set, “APPLIED PRACTICAL ELECTRICITY.” If RADIO is 
your choice, your free “get acquainted” gift is the 

brand new ‘150 NEW RADIO AND TELEVISION 
DIAGRAMS EXPLAINED,” showing latest circuits, 
including FM and Television, and full instructions 
on reading and using diagrams, You get this FREE 
book for merely examining Coyne’s new 5 vol. set 
APPLIED PRACTICAL RADIO. 


| 


(gz 


Vm (eat 


Get the “know how” you need to “go places” in 
Electricity or Radio with these easy-to-understond, 
practical sets of Electrical or Radio books. They 
hove been prepared out of 48 years of Coyne 
training experience 0 help the mon who wants to 
get ahead in these two big money, big opportunity trodes. 
They are written In eoty-to-understand lengvage, loaded with hun 


jown.'" They hove the 


Ate 


a vii 


“APPLIED PRACTICAL 
RADIO"—5 volumes, 


fat once. All the fact you need ore "be 


full time or port time butiness 


a sepememeste 


SEND NO MONEY! Ask 
tecaive the FREE book described obove. Ure the books for 7 
Then IF you de not wont ta keep them, send them 


Uiberol payment pion explained ot 
Fight. Ifyou can poy cath after 7-4 
Teep'the FREE BOOK even if you re r 

turn the set? But you must oct promptly Staal Senai H 
“this offer is limited Sept Ee, chiesge 12, 10 i 
SEND COUPON TODAY — IT costs ati ee oes 
NOTHING. Coupon is. merely ore sider ht Heo bead rapic 
quest to examine the set free ond 

Get the Free Book 


g) Perrrrerrr 


EDUCATIONAL BOOK PUBLISHING DIVISION 


500 S. PAULINA ST., DEPT. 48-R8, CHICAGO 12, ILL. 
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And to think they used to call me 


SRINNY/ 


Give Me 15 Minutes 
A Day And I'll Give 
You ANEW BODY 


EOPLE used to laugh at my skinny 97 Ib. 
ody. I was ashamed to strip for sports 
tt for a swim, Girls made fun of me behind 
tty back, THEN. I discovered. my muscle- 
Duildingsystem—"DynamicTension."" 
Te turned me into such a complete 
specimen of MANHOOD, 
day. I hold the. ttle" 
WonLD'S Mosr PERFECT: 
LY DEVELOPED MAN 
‘That's how I ade 
amy "bag of bones" for 4 
beret of muscle! And t 
felt 9 much on fop of tbe 
sed iy Oke 
* iy"ehat Ide: 
ded co devote my life to 
ping. other fellows 
change themgelves into" 
‘pend men.” 


What's My Secret? 


When you took in the mitror and see a 
fellow smiling 
‘astonished at 
Dynamic Ten 
‘Dynamic Ten 
NATURAL method and 
you can practice in the privacy of your 
Swe room—JUST 1s MINUTES EACH 
DAY<while your scrawny shoulder mus- 
cles begin to swell. .those spindly arms 
and legs of yours bulge...and your whole 
Boy statsep feet “alive “fultolupandgo! 
jousands are" becoming marvelous 
physical specimens—my way. I ai 
adgets or contraptions. 

‘Dynamic Tension” you simply 
utilize the dormant muscle-power in your 
‘own body—warch it increase and multiply 
into real, solid LIVE MUSCLE. 


FREE Book 


perfectly devel 


Coupon ta" me personally: CH 
HERS, ‘Depes 1B, 113 Ease 280d Se 


8, Dept. 

‘New York 10, N, 

CHARLES ATLAS, Dept. 1D, 

115 East 23¢6 Street, New York (0, N.Y. 
1 ant the proat that “Dynamic Tema 

of Ineive mom healthy vale 
Sendo! sour tree book," ine 


Bed Se 


(Piensa print or wri 


Adress = ———— 


chy. 
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Social 


FOR BUSINESS, AND SOC 


Se TaN eee 


°C ARTOONS| 


3583, CLEVELAND, OHIO 


ALY 


ALLA ine, Milt ie, Den. 125, Sal, Me, 
STAY HOME AND MAKE MONEY! 


Gan “operate. from ‘your home or" 
ffaining course, No capital required. Nc 
fon fearn, #50,00' to $100.00 pet 

whenaan corrective foot devices to ofder, Poot suiferera every= 
‘Shere. pay eladly for relief, Bend today for PREE BOOKLET. 


STEPHENSON METHOD, Estabiced 1804, 12-62 South Market St, Boston, Mass, 


Baking Is one of America's high Industries In wagon. y 
Neatiy. 3 Thorough basie home course fo ey 
Hips sound foundation. it you have aptitude. write for (9) 


ck BOOKLET. “Opportiinitiea|n Commercial Baking,” 
ational Dahing School, 1345 Mich, Ave., Dept, 1384, Cheaus 8 EY 


FREE Eftmnser Sith each oniets, Send 


Fit-Rite Co, 1573 Milwaukee Ave, 
‘Dept aad enicaner 


BIG MONEY FOR YOU! 


Telling Property Owners About 

‘ZONE HEAVY-DUTY ROOF COATING 

‘Seomtional progoct cote sme ling repair 
sede 


Ceres acess tena 
eae Soe See hare 
ifs tet on rors Woke Suet Cena Vn 


ZONE Company F.% P95. 


PRR 


BE A BUILDING CONTRACTOR 
Big Earning Opportunities 


DO YOU WANT TO BE ON THE INSIDE 
IN THE BUILDING BOOM AHEAD? 


+ BUILDING CONTRACTING 


FREE... 


Important Information Telt- 
Ing How To Got Started. 


LEARN ABOUT the 
HOME BUILDERS 
; TRAINING INSTI- 


Big years right ahead in Building. Right now eighteen million 

cans who do not own homes aro being educated to advantages 
a in home ow to be on t in tho 
building boom—where r chance now. 
Learn about opportuni hether or not 
you have previou sof dollars aro 
going to be made ii dings, in construction of 
stores, garages, small industrial buildings. 


BUILDING INDUSTRY NEEDS MEN WITH ORGANIZING ABILITY 


The Building tetaatry: uses men with essing ability by 
TUTE PLAN Metra rustle, guperitions manatee, 


nt estimates housing de 


Installation, mart 
at 40 billion dollars! 


PRACTICAL HOME STUDY TRAINING —EASY TOLEARN BY THIS PLAN 


. zeny, Builders Training: Institute has developed a oan Dro 
tha 


Action Going On Now in 
the Building Industry. 


MAIL COUPON 
TODAY FOR 


easy to learn. From v4 


ing part in. building. 
GET FREE INFORMATION NOW 
MAIL COUPON—NO OBLIGATION pcb ett 


Others are preparing to get in now! Act imme- 
ing yourself is tertainly 


! 

\ H 
Send free illustrated Brochure and other information about Building Contracting. | 
' 


! CO VETERAN [1] NON-VETERAN 
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Less 
than, 


piss 
payee 


TO. 


of Old Line Legal Reserve 


LIFE INSURANCE 


YOU ACTUALLY PAY 
only $2.00 @ month at all 
‘ge for the mounts shown 

below. 

STWIS 1S WALF THE PERMA- 
NENT RATE WHICH TAKES 

[EFFECT THE 6TH YE 


Here is a unique plan 
that lets you budget 
your Life Insurance 
. The rate is 
the same no matter 
what your 
amounts v: 
even at 40 you can get 
$1086 of this Solid, 
Old Line, Legal Re- 
serve Life Insurance 
protection ! 

And not only that— 
but your policy will be 


FULLY PAID-UP IN 
30 YEARS 

with no more premi- 
ums to pay, yet your 
insurance continu in force the rest of your life. 
POSTAL LIFE operating under the rigid New 
e Insurance laws has sold Life Insur- 
and over the counter for 43 years 
and has satified policyholders everywhere. Over 
$14,000,000 in assets! More than $60,000,000 
paid out benefit: 

Postal Policies are participating! Mail Coupon 
today! 


Get the FACTS by mail! 


FOR MONTHLY] YOU GET 
PREMIUM 
oF 


A PoLicy 
FOR 


Postal Life Insurance, Company a 
BL Fysen Avenue, Dept, . 
m New York i7, N. . 
m Mall:me complet spatula aba ype Se . 

“$2.00-per-month', 90-payment Modified 5 

Whole Life Policy at my age. . 

Naas, b 

Occurarion. 1. 

Dare or Bieri . 

pores . 

Inciude Postai Zone, if anv. . 
meneee auna8 
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NEW EASY WAY TOMAKE, 
MONEY ax HOME 


YOUR COST ONLY Sc 
YOU GET $5.00, 
FULL OR SPARE TIME. 


Beit dor's9-00" Tats 


KIKTAVI COMPANY, Dept. 22 


| se20 so. mutneten ‘Los Angeles 44, California 


X.L. RUBBER MOLDS 


Cast thousands of perfect 
Sook ends. aah trays, 


Great 
PROFITS 
CASTING 
ATHOME 

Fase 


eal REPAIR J0B! 


Look up make, 


r in MoToR's AUTO REPATR 


MANUAL: 


YOU ARE UNDER ARREST!" 


rough Selentific 


CRIME DETECTION! 


Phot 


A 


tography 


o PLEASURE or PROFIT 


BR Learn at home. Spare time, Practical basic 
BD {ssining. Long-established school, Many 


‘Opportunities in Modern Photograph 
Darticuiars and requirements, No salesman will call 
Name. 

adares 
city 


Wi N 2 L) 003. CASH = 1 SRizes IN ALL 


READ FULL DETAILS in COLUMN AT 951 BELOW 


Pant Your Core.3? Ee 


AMAZING WEW BRUSHLESS 
AUT ar mic) 
{ You JUST WIPE OW | 


instead of Brushing or Spraying 
thelist 


That Looks 


At last! Practically any 
wath WYP 


Slant most popula piaae 

those on ne 

any oftier color, Tac aC, 

MOST POPULAR COLORS M APPLY in ONE HOUR = Wint 

Black — 4 _ are set by DRIES to GLISTEN HURRY! Act Now! 
Maroon PROFESSIONAL FINISH y. 

Red Wasa tian) ine 

Gray Monticallo (light) Blue 

SEE YOUR DEALER 

SEND NO MONEY + Get WYPE Today! ForYour Protection 


st. Louis 4, Mo. 
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‘AUDEL, amor ‘49 W. 23rd St. New York 10, 


See 


“for Men Who ae Trained in 


aura BODY mere WORK 


1060. Wantafatare with: 


thas trained men for new onporta 
Hrents are nogrinakin goa Auto bo 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


FREE pissy Ustra o 


WEAVER SCHOOL OF REAL ESTATE 
Devt. PS. 18 E: Pershing Road Kansas City, Mo 


vp con be cored Shove or 
veched to yar setstoctont hrs prot 
‘ice with my BEAWITE mand CONTROLS New WO)? 


25 OZMENT 35-D5T.L0UIS, MISSOUR! 


ARTISTS MAKE MONEY 


Do you lke to draw? Send name, address, age and occu- 

pation for FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 

Instruction Bidg., Minneapolis 


15, Minn. 


Art 


CORRESPONDENCE COURSES. IM 
RADIOd ELECTRICAL ENGINEERING | 10" 
125 
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National Seheot of Meat Cutting tne, Dv, 0-65, Tolede 4, Ohle 


SEF INL 9 


DRAFTING 


The Draftsman Plays a most 
Important Part in INDUSTRY 


DRAWING OUTFIT INCLUDED Practically everything that’s built or manufactured these days 


" is construced from blue print drawings prepared by the drafts 

with Drafting courses. man. He is the KEY man in industry. No new machines can 

All the tools you need including fold- be built, 0 bridees erected, 120 dnlidings ‘constructed und 
ing drawing table. With them you cai a pe aval 

Put your ideas on paper quickly and , Drafting is clean, interesting, professional-type work. The 

Pith accuracy, With training you are draftsman is paid well to start. And he has real opportunities 

Ril'set to master Drafting im months, for advancement to high-pay jobs in Engineering. ‘The tre- 

ot years—at home. mendous production programs ahead in industry will require 

more draftsmen than ever before. 
Lear in Spare Time—At Home! Send today for free information. See what this training has 


done for others, what it can do for’ you. Simply MAIL 
lor atthe et pe in Chicago) = COUPON TODAY in an envelope of use a penny postcard. 


MAIL COUPON NOW 


Mail me FREE Dra 
‘ig opportunities in DRA 
Architectural Drofting 


gon with informs 
iGandhowTeantrainathome, | 


prepares met 
Industry, 


CHICAGO 
TECHNICAL COLLEGE 
D-225 Tech Building, 2000 South Michigan Ave. 

Chicago 16, linots 


EVEN IF YOU 
A NOTE OF MUSIC NOW... 


You Can Learn Your Favorite ‘melodies. As you improve, you take up 

YAS A-B-C | move mivanccd tunch, Rosner ten 708 

Instrument This Easy A us vod hope you're thrilled to kind 

Slasine shany popsier numbers 
Aas ko makioe wh tn 


ent you take ‘up, the cost Ia Only 
few pennlo 
1 you be 
Tenens Wo” rence enareies to be tavited sveryornere, 
Mons, intend of hard work, learning ors fun est of lifeaend in the coupon 
happy ‘vastime, ‘You begin ‘with simple Below for our FREE 36-1 lot and Print and Plcture 
Setape, ‘there detaa inet 
credit.) 504 


U. &, scHoot oF music otnimrsary, 
24 trom Ba, Me Yor 10,4. 


Print and Picture San 
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Practical Shop “Tratning 


REFRIGERATION 
AIR CONDITIONING 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 
e, Maintenance, Installation 


Write for Details 
COMMERCIAL TRADES INSTITUTE 
202 50. 207M ST., BIRMINGHAM, ALA. 
Veterans Inquire About GI Training 


Were TRE Tee toe TEETER 
wap hr ssn san se yl cue it 
Modern “American ‘Law’ teary. Many ucesful aitorneys 
St Gee 
BLACKSTONE woeren or EW 
228 W wicsieon Arq cto 
Meant eth HERR 


LANDSCAPE 
bear” CA RDENING 


A thorough. interesting constructive home training, covering 


daar Ota 


OR IT WON'T COST YOU A CENT! 


toys George F. Jowett worio 


LEARN ‘TRIG 


IAS eg tN 


re 


REED MFG. CO.,11350-X Burbank Blvd. N. Holywood, Clit. 


New Desi 


ns in 


34 poputar science 


Yes Stanley Piaskowski made 
* an Important Decision 


© Mr. Piaskowski is not the president of a bank or a railroad. He is just an 
ambitious young man who faced a problem that may be very similar to the 
one you are facing today, He wasn't kidding himself and he didn't want 
others to kid him, “All he wanted was a really worthwhile Job—one that paid 

ood salary, offered him reasonable security, and a chance to advance 
to higher pay” 

He decided to enroll for C.T.I. training. Now, a graduate, he writes as 
follows: “I have worked myself up to chief body man of this organization 
and I like my work very much... my average salary is now close to 
380,00 a week.” : 

We believe the same opportunities that, ,YETERANS—C-T-1. Courses 


approved under the G:1. Bil. 
were within the reach of this C.T.I. man are approved under the G1. Bill. 


Within the reach of other ambiiious men, alas 
We'can give'you the sume help'we gave him 
We invite youto send for our FREE booklet NON-VETERAN: Mail Coupon 


and other information. ‘The request for in- 
formation, does not obligate you in any way. 
MAIL THE COUPON TODAY. 


for FREE 
Booklet 


Train at Home or FILL OUT - CUT OUT - MAIL TODAY! 
iruve boot eke 


in Big C. T. I. Shops 


Home of O7.9, 4 tet sertnaryet Heures sn eter formation sou te 


Large, modern, well ‘Retrigeration and Air Conditioning (3 Automotive Mech 
equipped shops. Logated in Electricity | (2 1 Body"ae Pend ding 
excellent "reatdential dis: Radio Servicing Bullding Construction, 


trict only 1 block from 
Lake Michigan. 


COMMERCIAL TRADES INSTITUTE, Dept.£1-4 
1400 W. Greenleaf Avenue, Chicago 26, Illinois 


A ARTIST ran ci 


Start DRAWING Gadget-of f-the- Month Club, Inc. 
At Home in Your Iara ht TRIAL MEMBERSHIP 
SPARE TIME! BIMGUROR ana NEW 


fhe’ radio! Here's 
chance to join 


ihe Segre MP GADGETS 


Created expecial- 
ly for you “gadget 
lovers,” the Gadget- 
of-the:Month Club 
Sends you each 
month 


Address 
city 


Draw for Money! Trained Artists are capable 
ining 60, $75 and more a WEEK! 


‘Your future is in your own hands. Prepare yourself 
how in COMMERCIAL ART. DESIGNING and CAR- 
TOONING—all in ONE complete home stuy course | 


service and 
OUTFITS included with tr 


(VETERANS! Course approved 


under @.t. Bill.) =: in Rmerica Pe 
= i die teh retake wou 


d to training under the “ 


| WASHINGTON SCHOOL OF ART, i Ph zeneine sone 
a 
— — AGE. GADGET-OF-THE-MONTH CLUB, INC. 
! PO. Box 2000, Los Angeles S4, Califor 
Zone 1 Street 
1 CW seeve 
4 
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PROFITS 


costs 


APPROPRIATIONS | 


POLICIES AUDITS 


Become an 


Expert Accountant 
ie Profession That Pays 


‘The demand for skilled accountanta—men sho really 
knw tional and st 


in who prove their qualifications 
id are promoted to responsible 
"FRo00 to '$10,000'8 


Send for Free Book— 
"Accountancy, the Profession That Pays” 


Why let the other fellow walk away with the better 
b, when thru home-study you ean equip yourself for 


We train 
onion around up, or according to your individual 
Jrce Synge bon dewribing the LaSalle 
“Teal tunities nth 


Send f 


Highly, ro ble fel 
ill to increase your 


LASALLE EXTENSION UNIVERSITY 
‘A CORRESPONDENCE INSTITUTION 

|-HR, 417 5. Dearborn St., Chicage 5, Il 
Peage sen! my copy of “Accountancy, the Protemion 
‘That Page without obliation 
1 Wigher Accountancy 
Other LaSalle Opportuniti 
1 interested Im the fields below, check anid 


City, Zone & State 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


CAL-AERO TECH 


ICAL INSTITUTE 
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ln 27 months in Eng 


3. Deares 
Kamins Acctg and Sec. cence, 


larch, June. Write for catalog, 


Brondeastina, Serviein 
ken Aviatiod, “Marine” & “Police 

eek" Enginewring course ect c 

Work: Approved. Veteran rain 


Valparaiso 


Sharpen Dull Pi Wrenches 
Pipe Taps & Dies 


“Gum' ela Saws 
Write tor i 


SHOE REPAIR 
OFFERS BIG INCOME 


REPAIR CRACKED 
BLOCKS AND HEADS- 


External and internal leaks in Blocks, cyl- 
inders and valve ports quickly and eas\ly 
mith LUSCO PLASTIC SEAL. 


‘check for full pint™more than 
Sufficient for average repair 


CF.LUSK CO., 5916 Bonna Ave., Cleveland 3, Ohio 


THESE 5 TRADES ASSURE YOU 


HIGH PAY - Future Security 


outers “There's Always a Demand 


— - for the Man who KNOWS!" 
yne and Ar 
cain» Draft CHOOSE ONE OF THESE 5 LEADING TRADES 


‘saa Wie Se 


Get Out of that Rut...Be a Skilled 
Tradesman! Have a Lifetime 
Career . . . Own Your Own Busi- 
nessand BeSecurein Your Old Age 
NOW white Enrollment i still open, send 


for FREE information, 
THE 5 DIVISIONS OF 


NATIONAL TRADE SCHOOL 

Dept. C 2610 Grand, Kansas City 8, Mo- 

—# Plumbing ting 

—# Shoe Repairing Electrical 

—# Automotive & Tractor 

NAME : 
ADDRESS 

my 


VETERAN OCCUPATION 


BII ELECTRICAL TRAINING 


Intensive 32 weeks’ residence course in fundamentals of industrial electrical 
engineering, including radio, electronics. Prepares for technician, engineering 


aides. Approved for veteran training, 54th year. Enter July 26, 
SCH Nov. 22. Catalog. vy 
ELECTRICAL OL —_—— 7606 TAKOMA AVENUE, WASHINGTON 12, D. C.- 


Prepare NOW! <ano ate money in 
‘area ELECTRICAL REPAIR 


EASY TERMS prow—this minute—you can take the first step 


J AASE TENS, Nose ied con tany te, dita 

} Sow hundreds of mer ‘ground needed %0 

THE LIBRARY OF phe scat 

} ELECTRICAL MAINTENANCE { ‘Don's delay—take advantage of this free-trial offer 

; i ————man. THis COUPON ToDAY-——— 

Tee Hilt Book Co. 330 W. 42 St, New York 18, N, a 

} 1826 poges, 1724 ilustratons | Sead me tor ton say’ fecenamtantion ine Mectten asin: | 

way yee. emn— ine y Sesh Joy San car tre enemactatan te ess | 

eS seaengy abieBuin tar od so wena nmr ne tenget | 

‘practical. eaay-to-understand 1 $27.50 is paid. 1f not wanted I will return books postpaid. Hl 

Som Allies vssscsnsnenanonsens ak 

ona 

——— Senet | 
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Prepare NOW For 
Next Examinations 


/ FRANKLIN 
/ INSTITUTE 
/ Dept. A81 
/ Rochester 4, N. Y. 


Rush to me, entirely free of 
charge, 32 page book with 
(2) A full description of 

ent (2) Ali 
mnt jobs: (8) 
"for quality for a Job. 


VETERANS GET 
SPECIAL PREFERENCE 


/ 
/ 


J Namen 


J Address. 


helps you use the right word in the right place 


EBSTER'S DICTIONARY OF SYNONYMS 
clarifies distinctions between Synonyms, giving 

“Antonyms and." Ansiogsua, and. Contrasted 
Words, explains differences in their shades of mean- 


publishers, G. j C. Munuane Co., 743 Federal St, 
ipringfield 2, Mass. 


Buy Give-a-Book Certificares at Your Bookseller 
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$10,000 a year O% Model K 


is easy—SELL the | re 


H-H H PRODUCTS MEG. CO. 


San yi 
a Sd a 
: sedate ayoabc Te 
Se ons el eee cute ra 
Sel Eiea Wi odor fe hee sees 
INSTITUTE OF PRACTICAL CHEMIS 
1 Proseecr AVENUE, HAGERSTOWN, HD, 


LEARN WATCH and CLOCK REPAIRING 


DETECTIVES 


Home Study in Detective Training Professionally Modernized 


vc itieaiefions instructors “any Bayi 


a For Laughs DAFFY DILL) 
For Fun the Wonder Drinking Clown 


THE GREATEST ACROBAT OF ALL TIME 


TWO-WAY COMMUNICATION 


For EVERYBODY // 


‘A brand new two- 
way ‘communication 
Bet) which cost. the 
10 times ax Army over $400.00 and is ideal 
powerful, for two way communication 


service’ trucks,” "ambulances: 
ange up to 
8500 Mega 
a in the 
ew. citizens ‘band. Supplied 
complete with 15. tubes and 
Conversion instructions to ope: 
Ste from 110 VA.C. Add post 
age for 25 pounds 
ACCENSOR EDED 
PELO1C Dynamotor for 12 
‘or24 Volt storage battery 
‘operation 
110° VAG. Bower Bipply 
10 0} rom 
CDroute current $11.95 
7-32 Table Microplioné. $2.95 
Microphone Transformer. $1. 
bY PA Speaker for BC 615 $2.80 


$3.95 


Makes excellent home lighting plant, 
ted by wind propeller, © water: 


maa engine, or hand crank 

uction “gear allows” full, utpui 
ow is 
Bias amp. 425, volts at 


cr 
for’ 38 Tbs. 


postal 


DYNAMOTORS 


An electric motor operating a. gener. 

Sior'"On ‘same. shatthusdreds of 

tnes—ives high voltage from ator= 

itge baitery. 

D§namotor C—Taput 28 volts, output 
20 volts at G0" MA.” Add postage 
jor 6 Ibs 

Dynamotor'A—Input 12 volts, output 
ooo. volts at 50 MA 
weight tbe 

$5.95 Dsnamovor Bminput 6 or 12 volts, 

299 Prcutput 300 volts at 100 MA. Ship: 
ping weighty 20 Ibs 


$1.9! 
$5.95 


RAND NEW ARMY AIR Fou 


ASTROGRAPHS i" 


Case 
New B29 navigation in- 


BRiment™wien "ean — Onellg 


| Bae plyw 

high Pia "perfect asa tool Kit, 

fathers, [projector case or ot 

ing. portable ‘phonograph, 

lente ‘kit. make up case. etc 

fan eather handle ‘reintorced 

covers, 6 covered compartments 

§ Yn bottom. Gost Gov't $129.00. 
‘Aad postage for 20 Ibs, 


GE, BOSTS 


TUNING UNIT 


A beautifully constructed tuner 
Containing the ‘best in. variable 
condensers, colls, vennier dials, 

t "00 worth ot 


between house and cars, office, 


Shipping: 


F One of the army's finest built by 
£ Kellogg. 


HEATHKIT 3-TUBE ALL-WAVE RADIO 


110-volt_AC-DC operation 
An ideal $5.95 


kit is complete ready to assemble, 
with: tubes and Pv _ ws 
Operates from AC-or BC. Simple, 7 
‘Seated 
‘a ‘good radio training course, 
Covers “regular broadcasts and 
Short wave bands, Plug-in. coll, 


Eee ee ons i ot 
Bee Etna 


MIDGET TRANSMITTER KIT 


Complete kit to assemble a 1 Watt 
battery. operated ‘amateur 80 meter 
transmitter, including tube and crys 
tal.” Range up to 300 miles. Only 
Accessories. needed are sending key 
And batteries. Complete instructions 
Supplied, Ada postage for'2 Ibs, & 
Key—add postage for 2 Ibs.....81.00 ¢ 
Batteries—add postage 
‘or 4 Ibs 


7 
ry 
= 
fy 
= 


THE NEW 1948 HEATHKIT 5” 


OSCILLOSCOPE KIT 


Complete kit to build a beautiful 5” 
oscilloscope. Ideal for studying and 
Servicing television and FM radio. 6 
fubes including SBP1 cathode ray 
tube. |1500-valt power. supply oper. 
ates from 110-V" 60 cy A.C. Has 
Compensated vertical and ‘horizontal 
Amplifiers and 15 cy to 30 KC sweep 
Kenerator. Detalled instructions make 
Bssembly easy. Shipping weight, 39 


ibs. Nothing else $39.50 


to buy 


MINIATURE HEADPHONES 


=. 


132 TABLE MICROPHONE y 


Teal 
transmitters, etc. 
‘Add postage for 5 Ibs. 


for public address. 


G. E. CIRCUIT BREAKER 
Protect your electrical equipment, 
Gliminate fuses. 50 AMP 220" Volt 
Fating. Add por 


$2.95 


THROAT MICROPHONE 
Used by army in nolsy applications 


invaircraft, tanks, tc. Many Invert 
Kad postage for 1 1b. $1.00 


No Orders Under $2.00 
Ne weight shown. Write £2 
Aaa portage tor agreds. of ouer electronic 


bargains 


BENTON HARBOR, MICH 
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PRACTICAL TECHNICAL 
TRAINING FOR YOU 


STEP INTO THE AUTOMOTIVE 
INDUSTRY — A TRAINED MAN! 


PRACTICAL SHOP TRAINING 


AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


ited wie or wre 
ATLANTA MOTIVE TRADES 
INSTITUTE "5,248 et: Me 


Our time-testea CON- 
CENTRIC SYSTEM en- 
ables you to build your 
career step by step. Each 
6-month course is com- 
plete in itself yet pre- 
pares you for advanced 
courses, You train as long 
as circumstances permit 
until you reach the "top 
step" in your desired oc- 
cupational objective. Mare 
than 35,000 former stu- 
dents in industries the 
world over, 


“MILWAUKEE —=—e 


GCHOAL oF ENGINEERING: 


A Technical Institut 
Terms Start Aj 


et 
Site, Mitwauhen, Wis 
tend me free booklet “Cai 


1 without, obitgation 
| Buliding’*°and more details on ‘course tn 


ACCOUNTING 
SALESMANSHIP 
SECRETARIAL 


0 t0 
where the best. positions are 

found and how you ean qualify for them 
Dy study at home ‘or in ‘Our resident 
hhave thousands of success 


employment service. 


HANDY COUPON 


AD roputar science 


sucessful for tt 
Dents tae, Cirle Tower | 


LOOKE tt actually Fiie—this NEW model 


HELICCRTER 


A $4.00 
ZIM MS icine canter, 


0 WANTED AT ONCE 
Patented fons, a Beaded by Tan 
IGN and Protective Disclonure "form. We havea 


AMERICA’S GREATEST ELECTRICAL SCHOOL OFFERS©YOU 


of ACTUAL 
RICAL EQUIP: 
ORK ON! 
It’s Easy -“LEARN-BY-SEEING” MOVIES terse, 
It'sFast-“LEARN-BY-DOING” METHODS (iprestrs Aa anne e 
ie ia raya be) Bicais 2) mau ropay ss 
same all-around training you get at 4 FOR QUICK 


actus | “hands-on-equipment” training in great MODERN 
SHOPS in Detroit. No previous experience necessary. § 
Learn HOUSE WIRING, A.C., D.C. MOTORS, ARMA- 
TURE WINDING, POWER PLANT WORK, etc. New 

wses start every few weeks. Part time work available. & 
Living arrangements made. 


NO COST TO VETERANS Train at Gov't. expense. Receive 
365 to $90 month while learning. Coupon brings details. 


MICHIGAN TECHNICAL INSTITUTE, opt 
2281 W. Fort St. Delroil6. Michlgen 


CO Seat He CR IE colo Umer 


MICHIGAN TECHNICAL INSTITUTE & > scons. = —_ 
42281 Wont Fort Street, Deval 16, Michloom cry 


WHICH OF THESE 
INTERESTS Hoe MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
have greater security. 
American School, founded in 1897 as an educational institution not for profit, can 
help you to Teach your goal 
just as it has helped others 
ciepearreertasieencemme CHECK, CLIP AND MAIL COUPON NOW 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The H 
school will send you details on ELASTICS Accounting 
its training plan and outline of | DACRE Bln Pet, 
1 
1 


IERICAN SCHOOL, Dept. G446, Drexel at 58th, 


Without obligation, Plone send PREE and otoald: ‘bulletin and deal 
of the Subjects checked 


study prepared by specialists. 
‘There is no charge, no obliga- Automotive Ener’ ( Dice! Engincerite 
tion, 80 send the)’ coupon ‘Sites Seenise 8 heer We Fatten 
immediately. 5 Btsiness Management 0 Raliway Teaining 


AMERICAN SCHOOL ee 


Dept. 6-446, Drexel at S8th Street, Chicago 37 Bvt 


Book 
bine 1 Private 


++: Oeeupation. 
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can 

acquire ——~— — 

NIGHTS AT HOME! 
L.L.B. DEGREE 


usands to master L: 
pri . in spare hours at home, for busi- 
hesa and professional advancement, 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
ie field of Law in condensed, orderly, sim- 
ed manner. 

‘ou advance rapidly with this great library, 
lectures furnished. We guide you 


plus speci 
Step-by-step with personalized Problem Meth- 
‘od of instruction .. . you learn by dot noha 


deere cranioon sooea 
to you, and telling how Las 

are winning rapid advancem 
public life, Mail coupon below: 


LA SALLE EXTENSION UNIVERSITY 


‘A Correspondence Institution 
4175. Decrborn St, Dept. 483-L Chicago 5, ILL. 
REE booklets deveribed above, 


mo your two 
‘obigation, 


WITHOUT REMOVING ANY BI 
Write for Free Fold 
Rogers Mfg. Co., Dept. P-. 
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Be the first to sell luminous house num- 
bers light ewiteh plates, wall protectors 
pull cords. Also luminoas pictures, sta~ 
Thies, decals, and ahost of religious, nurs: 

sdother objects that glowin the dark. 


0 thia new and growing industr 
‘demand -vta competion. kenea 


RAISE HAMSTERS 


The new wonder animals from Syria. 
Often called "Toy Bears. Delightful pets. 


nds. Cleat 
‘A profitab 


Dept. PS-4, 1830 8. Washtenaw Avenue 


EYE-GLASSES by MAIL NEW 


Burn-Rite Wood Burning Detachable Pen 
ind Write forcompiere SY-5O 


EACH 
RAPAPORT BROS, INC. POST PAID 
Chicago, {Minols 


‘Send No Money! 
———e 


16-Day Trial Offer 
NEWEST STYLES — 
FREE Scientific Sight Test Chart and Catalog, Write to 


U.S.EYE-GLASSES CO. 


AMAZING BENCH KNIFE 
CUTS ANYTHING 


es the reel 


which provides satura free 
el comiore werng, 
Tine’ dnc mini of 
ial wht he pre 
Wear two weeks then co- 
ait your etore de 
ai so Let i 

‘Write me today for 
desnigtve deel, Sent epi, Sake rae 
FRED B. MILLER Manufacturer 


Dept.PS. Hagerstown, Maryland. 


HAVE THRILLING | | 
RACES AT HOME! | | 


Great fun for every occasion! St 


STAR SPECIALTY CO 


B&I MANUFACTURING CO. 
Joest. M — Burlington, Wis. 


ARDEN TRACTORS 


.,., eatest Model C 
N46 ite SPEEDEX 


Horsepower with cultivator, 


G 


fries. belng made ni ce 
Slightyhigher West of the Rockies. 


p-248-33 WRITE FOR FREE BOOKLET 


POND GARDEN TRACTOR 


BOX 216 RAVENNA, OHIO 
5821 First Ave., South Seattle, Wash. 


| in the GREAT 


JumRADIO 


~TELEV/IS/ION 
mi BP 


COYNE 


job, biewer pay, NOW in 
“All-around” knowledge of 
Radio— Television. ‘Train on actual equipment. 
You learn easily at COYNE because it's real shop 
training. Thousands of graduates in Industry, 


Not a “Home-Study” Course! 
You wet actual shop work on fullsize equipment plus neces- 
sary theory. Whether you had previous experience’ of mot 
makes no difference at Coyne. 


a Easy To Start Own Shop 
ight along with our course, we 
include special training on how to 
operate your own Radio Shop. 

a Pian for Non-Vets 
EARN WHILE LEARNING 

If you need 


SHOPS OF 


COYNE Blectricaland Radio School 
5005. Paulina Se., Dept. #1, Chicago 12, Il. 

Please send me your Big Free Radio and Television 
Book and all the facts 
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Hod Never Written o Line 
Sells Article 
fe hn 


Euchoase aeariois |? CHINESE FIRE CRACKERS 
How Do You Know 
pote Can’ t Write? 


BALLOONS—LATEX RUBBER 


No. K 10, per grot 
urge is the one of your choosing. you probably No. K 20, per gross..... 
nen cients Bette Sak te Write Dept. R for Whole: esale Quotations. 

ferris oes te sti Send Remidtance with Onder 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7. Ohio 


COMBAT JUDO 


Fiercest fighting technique known 
outs iactea and thet 


of Defemee and Att 
fn THREE volumes with 00 photographs 
find illustrations. Complete. . only $2.23, 
House 

Now York 8, Me Ys 


Box 46.46 | 


| i: ELP owas 


Brodie 
Information, free. 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
Shilgscioe,” write for inforsnstion’expisiolsg the steps You 
should take to secure a patent 


HN N. RANDOLPH 


istered Patent Attorney 
205 Columbian Building, ‘Washington 1, D. ¢. 


ernie ee 
Hici cea Buc oa a fle is pacar Be 


Diesel Knowiedge is is Earning Poe Power | TE NTS 
ingurnisen era ceri Serene | =f ones @ 
¢.A.SNOW ECO. 


REGISTERED PATENT ATTORNEYS 
FOR IMFORMATION TO 
246 SHOW 6, WASHINGTON 1, D.C. 


a IN 
INSTITUTE 
Dieeal Disaion 


| |i: YOU WISH TO peorecr your: INVENTION) 
You should 


CARL ™ LLER 


44 porutar science 


STUDY at HOME 


With An Educational Institution 


‘Men with specialized training win higher positions, insure 
lareer earnings, and are Digger successes in business and 
ublie life. Opportunities NOW greater than ever before. 
jend for our Catalog. 


ARTS and SCIENCES 


: Publi, Health; 


"Agriculture. 


ENGINEERING 


leetrical, Civil 


Mechanical, Drafting, Archi- 
Aeronautical, Radio, Structural, Mining, 


Complete Proteasios 
Series colle 
Law, Pi 


4010-AB, Sheridan Me 


ENGINEERING 


INDIANA 
TECHNICAL 
COLLEGE 


LEAR 


DEGREE IN 
27 MONTHS 


MONEY- 
MAKING 


CARTOONING 


ire bed Cental aa a Cleans, 0 


ELMER WHEELER shows you 


HOW TO SELL YOURSELF 
TO OTHERS 


$3.50 for your copy to 


JENTICE-HALL, Ine, 
70 Sth Ave., N.Y. 11, De 


40 


LEARN TO WRITE 


‘The Magazine Institute. » private school owned. operated. and 
Halfed by successful writers and edi 

minute course in writing for magazines, which makes it easy for 
beginners to get started In this rich field. You work in spare time 
at home, You may concentrate on elther fiction or non-fiction 
Bend today for the PREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED FOR 
VETERANS" TRAININ 


Cheek here i siieibie inaer GE a 
(nquiries confidential. No salesman will call) 


ACE Hollywood Experts 
WILL TRAIN YOU AT HOME 


NOW YOU CAN MAKE GOOD IN 


You worK 
OW REAL 
a EQUIPMENT 

BIG KITS | Opportunities Wide Open 


400 MILLION new radio and 
television sets will be built 
within ten years, 72 MILLION 
dollars are being spent RIGHT 
NOW for radio repairs alone! 
When you are trained by RT, 
Hollywood Experts, you too ean 
qualify for big, interesting 
GOOD-PAYING technicians 
Jobs, or YOUR OWN profitable 
radio-television repair business, 


Extra Cash in Spare Time 


RTA‘s Hollywood Experts show 
you how to earn welcome EX- 
TRA CASH, while you learn. In 
fact, like many RTA students, 

MORE, 
‘you can 


R.T.A. 
Gives you! 


25 Years of Success 
RTA’s long years of 
experience assure you 
quickest progress. If you 
re at all mechanically 
inclined, RTA can’ teach 
YOU to MAKE GOOD 
in Radio-Television. 

SO GET THE FACTS! 
SEND FOR FREE 
30-PAGE BOOK 
TODAY! 


APPROVED FOR VETERANS 
1 RADIO TRAINING ASSOC. OF AMERI 


RADI 


DEPT. PSD 
5620 Hollywood Bivd., Hollywood 28, Calif. H 
Send FREE BOOK showing how to make i 
in Radio-Television through training by ; 
‘wood experts. : 


‘Check box If VETERAN of World Wer 1G 


1 
4 
pa ‘ZONE STATE ' 
' 
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Don't Gamble with your Savings 


PROTECT YOURSELF 


in case you enter a hospital on account of 


SICKNESS or ACCIDENT 


WARE | UP YOUR SCALP Wanx bevcer 
hat Embarraseed by faling dandru, 
thing scalp? Then ey VETABRUSI, Sew cleceé 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just chree minutes 
of fan, “Cleans scalp. Simulates blood suprly. 
Restful. Pleasant. today for complete i 
formation and satisfaction-guaranteed offer. 
Hershey Mfg., 3768 Field Bldg., Chicago 3 


FOR SICKNESS OR ACCIDENT 
espa Room and Board apts. 


S.K.F., 
NLD. & 
JAY-CEE SALES CO. Torrington 


| 256 orand niver Ave. Detroit 8, mich. 


‘avings tn a few 
sinc ackaat of 
‘ills "resulting frou 

4 


BEARINGS ‘“ 


BUILD THIS CONCRETE BLOCK MACHINE 


Please send me, elthout obligation, complete txformation on 
Sour Heonomtcal Hospitalteaston Pian. 


TALI SING thru your own radio 
RIO agora WICROPHONE, 


EMPIRE RADIO ETELENSION CO. (Pie Fasilen 


fia [2 


e is in the rear, mounted low to aid 
Telonce ond landing: ‘No grease to eb OfF on 7 PLASTI-LINER 4 


po lage [no bed tomes owen | ree Ir yoor plates are loon nnd slip o hurt: reline 
them better th frit thir plinble 
3 ‘late, bean e mal 
A f pd comfort, 
a cig 
and 


foce. 100 miles per gallon, 30 MPH. 
1% HP fon cooled engine, kick starter, 
sutomatic clutch, fits any man’s or 
woman's bolloontire bike. See your 
dealer or write direct. Ks 
TERRITORIES AVAILABLE. OS 


SAGINAW PRODUCTS CORP. + SAGINAW, MICHIGAN 
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FIND OUT ABOUT TRAINING AND 
OPPORTUNITIES FOR YOU IN BUILDING 


Established in 1904, Chicago Technical Col- 
lege offers you thorough, practical training in 
Building, by home-study. Mail coupon for free 
information, See what this Course has done for 
others, what it can do for you. Read what 
Chicago Tech graduates say about their work, 
earings, success, Learn the rewards awaiting 
‘you as a trained builder—and how quickly, easi- 
ly you can get started. Simply MAIL COUPON 
TODAY in an envelope or paste on a penny 
postcard. 


CHICAGO 


TECHNICAL COLLEGE 
0-158, Tech Building, 2000 South Michigan Ave. 


Chicago 16, Illinols 


ara envoy aes eae setieeeet Pore toe nteere 
ee 
peg hgh nf Toa ar 
ie ‘contractor, have your own money-making business in this busy, 
Be cotta barra 


More than 19 million new homes needed in U.S., say experts. New 
building now at rate af one million homes a year, plus 200.000 com- 
‘mercial buildings, plus expanding farm building construction. 


Mail coupon today. EREE book tells how you lear Building Con- 
struction—How to Read Blue Prints, and Estimate Building Costs— 
i home'in your sare ume. Lear modern construction methods and 
faterials; how to lay out work and direct all building operations; 
This is the training needed for rapid advancement to higher-paid 
fobs, or your own successful building business. 


MAIL COUPON NOW 

ake oe 

| Chicago %e, tinal 20° Michie Ave 
Mail me FREE building Lesson wih information about 
tg opportuniaes on BUILDING nad how Tams tals at 

\ i BURLSING ad ow Tenn tat 
= 


Learn to Repair 
ELECTRIC 


APPLIANCES 


Prepare now for a permanent future, inde- 
me retin, ee eet fee 
wn, Our practical, eaty-to-learn home course 

es Yo, daring yOu spare tine, how toe 


iF washing mac 
trie ran 


"ot fot 
on. ou cas 


Sour garage or basement with the 
tcols Wee send you, One. good re 


ag mar 
FRIGERATION and HOUSE WIRING. 


OPEN YOUR OWN SHOP 


eto “Guipe 
‘This book saves 
time, money 
worry. Highly en 
dorsed. It pre. 
sents the ‘whole 


RE- 


subject of "auto 
mechan 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


Orse_ 1500, pagee—1540 iurtrations showing inside, views ot 
‘modern cars, trucks and busos with instructions for all service Joba, 


s MaKrosremicte 1a Set Tas Assitance tor Yoursat Simety 


PACIFIC TRAIL 


Dear Sits: Please send mé 
booklet and complete detail 


COMPLETE ¢ “PAY ONLY $1.A MONTH <- 
wishes ge. otert ates 3 en gees 


Rey cebu stneietae utiles 


FALSE Teera 
FOR LIFE 


lor YOUR MONEY BACK! 
Professionally Developed AMAZING 


LINO-DENT 
ee te 


heals and disappears—forever. 
oe NOT Le, Add NOT STICKY 
USrlotmeet nthe dof plies 

Iatrial moder dente oe made of, Thats why me 
san pomeog bate ela mtr rt fr fo 6 


Me serene sa 
SEND WO MONEY fe grt or ne 
a ta 


*9 9 5 TAK! RIG THREE 


BARGAINS 


Yodreamed of value, 
Has 4 


nal ca 
Srelght 13 tb. ‘SUPER SPECIAL—64°99 while supply lasts, 


2. RADIO HEADSETS. {2%2*,,,29pcruensitive 
locos, Every pair guaranteed perfect. $159 per pair‘ OR 
B“PAIRS FOR’ $1.00. 


3. HOME WORKSHOP AT BARGAIN 


‘Accurate and precise 3 speed guaranteed hobb 
PRICE. iiier tie essential machine for the home work 


Inquiries Invite 
ORDER NOW—DON'T DELAY—NO C.0.0.s 


BUFFALO RADIO SUPPLY 
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tollywood WOLF WHISTI 
“fe 


GIVE THE 


YODER MFG. COMPANY 


PRICES SLASHED! ALUMINUM PIPES 


Lidit THE CIGAR MAN 


(094 Bedford Ave., Brooklyn 5, 


GUNS-SWORDS 
FIREARMS 


Yous (reaaure bunt ends in our new 136 paxe cats 

Listing 2500 authentic ftems. including old pistols. awor 

knives armor, ete To get your iluetrate eatalog at 
ia'50e to Tha 


RUPTURE! 


amazing Air-Cushion 
Invention shows boy 
play. 


Tight nest coolcarsitary. 
Birable, cheap. Day and night protection bel 
Nataremupport toed mtatloefenty purl 


Brooks Company, 161- State St., Marshall, Mich, 


im PSORIASIS fy 


bine r 
"nd iehing’ Thea write 
n invest one 


levetand, Ohio 


CANVAS COVERS *; ane ue sed perch jet 


fams, bay covers, truck 
etc. Packed in bales 
rs, 81. 


. Kansas city, Mo. 


“EXEHTANG FILMS 


Bee tg sit heed 
‘Sound Flo hil our Home Movi ieee. 
{oe Sample Food Spc Us sd sly 10 


EXCITING FILMS weisreoss' cu, 


at BATTERY 


Rush order todoy 
U A S CORPORATION, Dept. P.S. 


S643 W. 63rd Pl. eaten, cecth mace 


Say You Saw It In Popular Science 


F 
earn AT HOME a proritasce, tiretime TRADE "eh 200x 


Many Start Own Business While Learning! 
Learn SCREEN PROCESS, the modern machineless. stud 


course. Many we have trained now have own, 


method of printing. Uncrowded, profitable field successful businesses or spare time earnings. Write Mae a2 
where trained men are always in demand. 2 BIG today for FREE BOOK sivinx full details: You owe st PARR NTS 
KITS OF SUPPLIES we send start many of our stu- to yourself to find out about this profitable feld 

Seats cueking money even before finiaiang home NO} 


CALIFORNIA SCHOOL OF SCREEN PROCESS + 3740 Overland Boulevard, Dept. $48, Los Angeles 34 


Short Stories, Mysteries, Novels, 
How to Write Articles—at howe in spore time 
eofort Mitchell, Gertrude Atherton, Katharine Nevin 


famous authors and by arores of successful graduates 
profelsional coaching develop. sot 


VETERANS 


Basis forall elas art 
Homestudy ‘Training (Ustablished 1811) ie endorted. ty Rupert Veterane: advise tx Wf you are ligiiie for @.1. Training 


PALMER INSTITUTE OF AUTHORSHIP © Desk U-48 © 1680 N. Sycamore @ Hollywood 28, Calif. 
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PROFITS AND SPEED 
™ MODERN 


LAWN MOWER 


INCREASES PROFITS + INCREASES 
FOR LAWN MOWER SHOPS = 
FIXIT SHOPS + LOCKSMITHS + 
HARDWARE STORES + GOLF COURSES = SCHOOLS 
PARKS * PLAYGROUNDS + INSTITUTIONS * 


CEMETERIES * AND ALERT INDIVIDUALS! 
‘Sherpen 


planer blades without extra attachments. 
Shate Sharpener Attachment Avsitable 
Send For Free Bulletin Now 11B 


COMPLETE OUTFIT cunit ctiss'an pottery 


$1.00—Postpaid. Guaranteed. 
Lang Lamp Company, Dept. PS, 1245 Bellevee Ave., Eau Claire, Wisconsin 


Say You Saw 
It In Popular Science 


Make This Amazing Astronomical 
Telescope For As Little As $6.00 


Now you can afford to own the telescope you 
‘sclentific 


always wanted. A fine dependabl 
instrument which will give endl 
and education to you and your fri 


in four hours 
jonal scientific 


5 lenses accurately ground and polished with 
Bat and mirr ‘All ready 
for you to assemble into an achromatic 


(color-free) distortionless instrument. 

ope guarantees success for the begin- 
ner. Without rainbow effects or fuzziness, gives hard, 
sharp, clear images. Easy to make; material for tube 
‘and the few other parts can be found around every home 
or may be purchased for a few cents, 
$6.00 for the 3% diameter kit and instructions. 

If you need more information send 6¢ 


Telescopes — Microscopes — Scientific & Laboratory Apparatus 
HARRY ROSS, 68 West Broadway, Sect. M., N.Y. 7, M. Y. 
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Men's Fully Guaranteed NEW § 


15- JEWEL WRIST WATCH 


ORIGINALLY sold up to $5 


‘Sacrlticed because they're pentewar 


PS aan 
Fefeence iteoms 
sete tect spon tage rte 
Steet reread 


MARYLAND DISTRIBUTORS, Dept. 57 
sot & wale st alto, 25 ma. 


MUFFLERS 
STEELS and ALUMINUMS 
NWSE witha motorboat tone 
Ob ehry., 


7.30, 
i andl MERCURY 
: ‘$17.50; Aluminum 
$21.00." Split" Manifold Sets, "St 
$35.00, Aluminum $45.00, Aluminu 
WANTEO ore guoronteed for life of your 


SANDEE MUFFLER CO. 


BOx 296 LA TH, LOS ANGELES 43, CALIF 


BURIED TREASURE. MINERALS 


3624 W. SLAUSON AVE. LOS ANGELES. CALIF.* 
DUAL TAIL PIPE EXTENSION 
DEEP TONE 
produced by 2% inch outlets $9.95 
DEALER INQUIRIES INVITED 
LYONS PRODUCTS COMPANY 
SATIONAL NEW MODEL! i 
Mh Mae, 
Shperiontty. Write tor Tull detain, ef f 
| 


Fits all cars—chrome plated 
Pectoge tre on prepold orders 
Yutrnt. 2319 Ridgoley Drive, Dept. PS4, Lox Angeles 16, Calif. 
ONLY 11 pounds weight! One hand 
GOLDAK co. [Aaatw— 
Wace, Sh) SO 


AGENTS 


300% Profit SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
{her on. Free Samples. Liberal Offer to general agents: 
METALLIC LETTER CO. 441 W. Clark, Chicago 10 


DUST 
sere ra 


(SUPER! War Surplus VALUES 


POLAROID 
GOGGLES 


RUBBER GLOVES 


3 > ae 


apait 1948 SL 


A Lifetime 
Career 

No Age, nor Physical 
Limitations 

YOUR OPPORTUNITY 

To Lit Yoursell trom @ 
Futureless Job 

LEARN WATCHMAKING 


and ear from the start, higher than average pay . 
hours » ideal working conditions . . . o 


easy 


establish your own business. 
WATCH REPAIRING—JEWELRY—ENGRAVING 


: 
mn. Write today for latest FREE Catalog, 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological Schoo! 
619 WYANDOTTE ST KANSAS CITY 6. MO 


Operate Your Own Business! 
B Clean and Mothproof 
YEARS a Rugs and Upholstery 


OF © Nationally Advertised 
PROVEN Servi 
© Big Profits 


© No Experience Needed 


If you are dependable, honest and 
fille “fo werk, send today “for 


Growing business of "your own. 
here in United States, canto (a att Ty, wa, 
where in United States. Canada or (orelgn countries. Gervices 
Fendered in homes, ofices. clubs or public bullding 


fer Year ‘round service. Not only kills moths 

‘sakes maveriais resistant to both. Protects 
re Guards against mildew. too 

1OOF. to our knowledge. ts the only moth, proof service 

backed by a National MONEY BACK. 4 YEAR WARRANTY. 

Leading 

cizan’ 


Deeded. Operate from your on home. 
rial to return Your TOTAL investment 
‘Profits up to $18 abd $20 m day on BACH of your service men 
Start full or part time. Territories are limited! Write tm- 

mediately for FREE Gooklet explaining details. Easy terms. 


Duraclean Co. oxen,’ 


DEERFIELD, ILL. 
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be prepared to | 


Glider Model FLAME GUN 


with 00 PRACTICAL USES! 
Zi 


Stasi poly bovse, 


HAUCK MFG. CO., 51 Tenth St, Brookhn 15,%.Y, 


ALL PURPOSE CLUTCH 
$9.95 


Collet Type, up to 2-H, P, For 
industrial uses, for inboard motor 
boats and Hobby shops. Shipped 
anywhere in U.S.A. post paid, 


MICHIGAN CLUTCH COMPANY 


756 Oakdaie St. S. 


CAN BUILD 
anything on wheels! 


‘COMPLETE WHEEL KIT 


ELECTRIFY Your Sewing Machine With a 


“SEWING MACHINE MOTOR KIT" 
The IDEAL GIFT for Mother...Wife. 


ADJUSTABLE, FOR USE WITH ANY TYPE OF 


r— 
ANYBODY CAN INSTALL itt over. 


Learn this 
Profitable 


Profession 


Money-Making Career Open 
to Men and Women, 18 to 50 


be in 4 touothe 
White they learn. ‘Begin ‘your’ aining st cocee 


Anatomy Charts & ont FREE 


Pl me 1d posto 
Booklet and complete details on Home ‘raining 
Name 


Sister! 


COMPLETE 


I Offering to DEALERS! 
= MAIL THIS COUPON —— 


BROWNELL DISTRIBUTORS, INC. 
308 Canal St., New York 13, N. Y. 


SEND FOR THIS FREE BOOK NOW! 


@ Jactease your earning power. Become thoroughly 
t prof Without obligation, 


See for yourselt how you can son 
lar ihe today, to: Canadian Institute of 
sad Technology, Ltd., 481. Co 
Sth Street, Washingt 
Approved by the Veterans Administra 
tion “under” the GI Bill ‘of Rights. 


Washington, D.C. 
Please forward free of cost or obligation of any kind 
your 118-page handbook “Engineering Opportuni- 
ties". 


Age 


ny Street, Toronto Te 
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\"7 saved 150.00 


BY INSTALLING MY OWN 


DELTA OIL BURNER” 


“Yes, sirl 1 saved $150.00 when I installed 
my Delta Oil Burner myself in @ few hours. | 
shopped. oround. but couldn't 
jet a burner Installed for less 
than’ $350.00. "The work wor 

the 


MADE BY THE WORLD'S LARGEST 
MANUFACTURER OF OIL BURNERS 


PAY AS LTE 
Ws's6.d6'A MONTH Andyou need sot‘Doy ¢ sagle penny 
‘the Delta Automatic Olt Burner becoute a simple. de- 

‘us send the coupon below 


—-PASTE COUPON ON PENNY POSTCARD——y 
DELTA HEATING CORPORATION I 
Jackson Heights, New York City 


FREE Color Brochure ond full information obout 


Delta Heating products. 
NAME 


ADDRESS, 
(Please Print Cleoriy) 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


TRADES THAT PAY 


LEARN BY DOING 
Ml Auto Mechanics Mi Machinist 
. Engin 
1 Refrigeration 


Above opproved foi 
Body & 


VISITORS WELCOME 


| 
\ 
I 
! 
Caw 


@ Piano Tuning 
Gils & Civilions 


—— CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP TRAINING 
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Made to U.S. Army Specifications! 
16-JEWEL 


ELGIN 
$1975 


Sturdy 16-Jewel ELGIN men's wrist watches, Water repellent. 
Sweep second hand. Stainless Steel back. Unbreakable crystal 
QUALITY! American made. Fully reconditioned with ONE 
YEAR GUARANTEE! for the U. 8, Army Air Corps. 
‘Ther HAD to be good. SEND NO MONEY. Simply pay post 
man $19.95 plus 10% tax and postage on delivery. Cash ofde 
Sent postpaid. Limited supply. UNITED PRODUCTS CO., 
THAI 5. Halsted St.. Dept, RES-520, Chicago 20, Tl, 


rors FREE! 


Borne, cheek here () De 1 foaay 


RY SCHOOL OF HORSEMANSH 
Dept. 504 Pleasant Hilly Ohio 


LEARN TO PLAY AN 


FA CCORDION 
“THE PAGANI WAY” 


WRITE FOR DESCRIPTIVE CIRCULAR 


289 Bleecker Str 
New York 14, N.Y. Dept. 8 


0. PAGANI & BRO., INC. 


WAR SURPLUS! 


HIGH SPEED DRILL BITS 


LIKE NEW! Original value 


AIRBORNE SALES CO. inc. coven city. caw. 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 


If backache and leg pains are making you miserable, 
don't just complain and do nothing about them. Nature 
may be warning you that, your kidneys need attention. 
chief way of taking excess 
acids and poisonous waste out of the blood. They help 
ost people pass about 3 pints a day. 
If the 15 miles of kidney tubes and filters don't, work 
well, poisonous waste matter stays in the blood. These 
isons may start nagging backaches, rheumatic pains, 
‘Pains, loss of pep and energy, getting up nights, swell 
ing, ‘Duffinese under the eves, headaches and dizziness. 
‘Don't wait! Ask your dragg! ‘astim- 
lant diuretie, used sucsesefally by millions for’ over 60 
years, Doan’ give happy relief and will help the 15 miles 
Sf Kidney tubes flush out poisonous waste from the 
Blood. Get Doan’s Pills. 


Z* 
iin Seo) GBs 
su N GLASSES 


karat 6 


PLUS 10% FED. TAK 
‘The Greatest Watch Value in the U. 8. A 
Finest. ‘quality. 1i-jewel precision 8 
movement” DUST PROOF. WATER RE 
‘7, SHOCK PROOF, ANTI MAG. 
SWE 


‘cheapest overall 
‘SHIRTS| PANTS. 
S/ZES | SIZES 
13 1015) 281033 


SIOUX FALLS 
SURPLUS STORE 
SIOUX FALLS, S. DAK. 


NEW SOLID BRASS 7 FT. PORTABLE .\, 


RADIO ANTENNAS 


Real $12 Value Now Only $3.45 Postpaid 


| INFRA-RED 


QUANTITY LiMiTED. 
ORDER TODAY. A real $12 value for 
ly $5.43 Pestpat heck me 


order now er sent 4 
back in 10) dave, Uf ot aij: fet 


| 
spt, Money | 
RADIO HOSPITAL ***evw' fom 34.67% | 


NEWARK 3, N. J. 
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INVENTORS 


‘When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent or 
‘Trademark. 

‘The usual first step is to have 
@ search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


ATRICK D. BEAVERS 
formerly RANDO! }EAVERS) 

Registered Patent Attorney 

937 Columbian Building, Washington 1, D. C. 


PATRICK D. BEAVERS, Registered Potent Atty. 
937 Columbian Bidg., Washington 

Please send. me full info 

p secure Patents & Trademari 


Name, 


Street... 


Cit Yon 
LLL 


..to go to College? 
--or to enter a Profession? 


(Baad os A Nargng, Dentistry, 
aching. age ‘Cultare, 
Optometry, Boba Mtedteine, et} 


or get an Otc Poston? 


oo ‘Chicago, eat, 891" endorond by 
Finish your high ‘schol edutation NOW. Write FODATI 


Diesal Engineer 


Beaten na 
fetta and’ wee 
aa 


Ei Adaren.. 
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$200.00 NAVIGATOR'S SEXTANT $17.50 


GOV'T. SURPLUS 


AERO PARTS SUPPLY, Dept. PS4 
sunteipal Airport ‘HOUSTON 12, TEXAS 


. CRONOGRAPHS | 
, SEND_NO_ MONEY 


iat ones aaa 


678 Bth Avi ‘4 
LIBERTY JEWELRY SHOP 8/9 te" N'Y. ime 


DEVELOP 
GED 


STRENGTH! 


Send for sour, personal. membership 
sth Secrets, Nov duest No. gl 


OE RONOMO Strong Men's Club of America 
Divcter (Dept. P.S.-4B) 1841 Broadway, W.¥.23,M.Y. 


INOS ANGUS, CALIFORNIA 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
Mesh—press heavily on hips and spine—enlarge opening— 
fall to hold rupture? You need the Cluthe. No leg-strape 
or cutting belts. Automatic adjustable pad holds at real 
opening—follows every body movement with instant in- 
‘creased support in case of strain. Cannot alip whether at 
work or play. Light. Waterproof, Can be worn in bath, 
Send for amazing FREE book, “Advice To Ruptured,”* and 
details of liberal truthful 60-day trial offer. Also endorse- 
‘ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


BE YOUR OWN BOSS! 


l ARN ELECTROPLATING 


HIGHLY PAID FIELD 


today for FREE e 


PLATER HYDE 
432 F Street Room 522 
San Diego 1, Colifornia 


‘AND NOVELTIES 
AT HOME! 


No tools or experience 
met 


MAKE JEWELR 


ork ht on pour kitchen, 
hit 


3 i 
HOUSE of GIFTS, Bex 4550-SP4, Coral Gables, Fla. 


KINKADE, GARDEN TRACTOR 


‘A Practical Power Plow and Cultentor 

for Gardeners, ‘Suburbanites, Florists, 

‘Truckers, Nureerymen, Fruit Growers 
‘Teday 


Weite 
can Farm Machine C 


Ameri 
Sera ae Machine So. 


DWINNELL CRAFT SHOP, Deot. PSS, im Grove, Wheeling, W. 2. 


IMPROVED 
NO-DRIFT 


MiiWEST 
-RADIOS: 


Separate Chassis Like the Powerful Series 16 AM-FM. 
Above, or Beautiful Radio-Phono Consoles Available 

The SYMPHONY GRAND 
=a RADIO-PHONOGRAPH 
= [==] AM-FM CONSOLE 


A wl 


CATES 

| BUY DIRECT FROM FACTORY AND SAVE 

— Pe ~~ -2ENP_ OVE NAME BND. ADOSESS_ON ts. POLTISARK 
MIDWEST RADIO CORPORATION, 


‘Dept.24-W, 907 Broadway, Cincinnati 2, Ohie 
Please send me your mew FREE 1 


TONE... STATE... 


Oe brings sample, pictures, detal 


MoLLYwooD CEMENTORAFY 
e327. wanaeriand Moliywocd 46, Callt, 


22 Big Money-Makers in a 
Amazing New Fluorescent Lights with C/RCULAR TUBES 


FRE 


THE 
HOMELITER 


MAXILUME 


SALES ¢,Don's send » penny. Sample Out 
ie is PRE. r 
OUTFIT post! card for money making facts 


tag” pints Tor shaving and 
Sells'on sight to hot 


Waiting. Hush name on post card today for 
FREE Sales Outilt 


COMPANY e 125 W. Hubbard e Dept. 94 @ Chicago 10, Illinois 


gle Line! 


Rush ame on penny 
NE™ 


it 
‘Table lamp for 


NEW MAXILUME 
PIN-UP. 
MIRROR LIGHT 
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Famous BAILEY 


DIESEL SCHOOLS 
Now Accepting 


CIVILIAN STUDENTS! 


BODY AND FENDERS 


RADIATOR & GAS TANKS Civilian men and, boys over 17 who. are 
CRANK CASES © BATTERIES ambitious to get ahead will act now. Send 
KITCHENWARE © TOYS | for FREE cataiog. No salesman will call. 


pumee = wiaine "BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Blvd., St. Lovis, Mo. 


Easy, Self-instruction In All 25, Branches Of 


PLASTI-KOTE, INC. {355th MATHEMATICS 


es oe Brought To You By Experts From Leading Colleges 
Enclosed find $1 ui 5 


NAME 


ADDRESS. 


city____zone___stare. 


or ety 
‘Pawns mariere OF HYPwoTisw {306 winhe Be. opt 3 Los Anu Ea 


You Can Make Up 
to $5.00 Per Hour 
with the IDEAL 


THERE are hundreds of lawnmowers in your | | 
neighborhood that will need sharpening at least 
‘once or twice each season. You can build up a 
Sictpenes, and’eara'up co'$5.00 aa hour'whiic. | | AUXILIARY POWER PLANTS 
doing it. Govt. cost $300. Our Price $40 

You need no experience to operate the Ideal + Description available. No C.0.D. 


Lawnmower Sharpener. Just place the lawnmow- | | NEW YORK OUTLET & SALES CORP., 148 Chambers St. N.Y. 7, WL. 
er in the Ideal, make a’ few simple ad- 
justments, and’ in a few minutes you 


Invernowee the Ha ot sae | | Piles May Lead to 
ift” sharpener, it has 45 years of engi 


neering tan” behind 7) Chronic Ailments 


«is sturdily built, 


Be einde ond SORE FREE BOOK — Explains 
ves 0 pre the Causes and Effects 


TMUNDREDS of NEW S-cent 

Nut Vending Machines. No risk. 
rly hea 
‘to buy. 500% PF 


|NEMEC-RANKIN vox 767, MILWAUKEE L WISE. 


‘Lawnmower | Sharp- 
ener can do for you. 


DON'T DELAY 


Send For FREE Book 


| No obligation. Write to Thornton & Minor Clinic, 
| suite 449, 925 McGee St., Kansas City, Mo. 
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Torpedo 
BUILD YOUR QUIN CAR WITH A WAR Director 


SURPLUS HYDRAULIC TRANSMISSION only $95 


This instrument wor 


Instrument contains on echro 
37 mms., and focal length 80 m 


‘ond many other valuable ports. 
Price - NGA 


SPECIAL OFFER! SAVE '/2 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


$49 corasss| | (@ 43) JOB-PROVED 


for most practical 2.way 
communication, indoors or 
out. Hundreds of uses. 
Compact... rugged 
portable, Performance equals 

fF present-day commercial tele. 
Phones... up 1017 miles! 


WRITE FOR FREE FOLDER ON TELEPHONES 


se Fae ererme, e Moetan oo 2 


SEND CHECK 
MONEY ORD! 
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BE SMART! BE THRIFTY! 


Put @ rugged WHIZZER Motor on your bike— 
tronspertation for 
jollon! 24 horse- 


Your Whizzer Dealer is as near as your telephone... or write Whizzer 
Motor Ce., Pontiac, Mich.— world's largest bike mater buier 


YOUR OWN PRIVATE 


TELEPHONE 


2-WAY COMPLETE 
dear even a whisper. Ready for 
a Say 2 points up to 


$9.95 ay 
HEAVY CAST SOLID BRASS 


SHIP’S BELL 


An exciting gift, item, at a new low 

Paice. Weldha 3 Tbs, “Approximately 

Fin diameter. Hane outside front door, 
Boys" room, 


\Sue for ‘chow 


tails. Only 


SHIP’S LANTERN 


“one deltas deposit 18 PIECES 


WYN CASTLE COMPANY 


221 So, Los Angeles T.. DEPT. PS-38, Los Angeles 12, Calif, 


to more than $10,000 year. Practical. 

ies WORLD TRADE COURSE weoches sou auekiens 

solar patil pectin portage 
ing needed. World Trade Certifeate awarded. Write today 
for FREE DETAILS. No obligation, Please 
mail reaches us overnight, THE MELLINGER 
Importers, 


- FLOCKING or SANDBLASTING GUN 


«..0f extra charge: Eye 
Gloss Cone, Wiper, Eve 
Order! 


FREE 


enti Sight Test Chartl 
LEE EYE GLASSES 60. oat x 
4148 Exton, Dept. 0-6,_ 


PedienciAL $1.38 @ 


Mows and Trims Lawns 


and Labor with a 
MontaMowER 


New model. New type metal handle has 
special device to adjust cutting height. 
Drive shaft, now mounted on free rolling, fac 
tory lubricated, sealed ball be 

8i4 


‘clean 16” swath through 
ns, spike grass, Iawn weeds. No noise oF 
‘As modern and efficient as your electric razor. 

Teaves no 


clatter, 
Cuts right up to walls, fences, trees or poste 
fringes to be trimmed by hand, Cutters self-sharpening. 


Built to last many years, 
direct from factory for 26 years, 
at once for trial on your own lawn 
guarantee information and literature. 


MoNnTAMOWER DISTRIBUTING CO. 
830 Keeler Bldg. RAND RAPIDS 2, MICHIGAN 


Many thousands in use. Sold 
Costs. little. Write 
‘approvai offer,” 


A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE 


PIONEER VENDING SERVICE 
'ADDRESS ALL MAIL TO DEPI.PS 
461 SACKMAN ST. * BROOKLYN 12, WY 


REALE MEAT turn 


appointed. 
Get, the best for 


BANG you expect of fireworks. This 
year several new creations have been 
added. You'll thrill to every Inst piece in 
this BiG BARGAIN ASSORTMENT. 


BIG SPECIAL DEAL—Only $4.95 


Ete 
currency: No 
BANNER FIREWORKS MFG. CO., INC., DEPT. [ZE) 
146 Capita Tine 12,0 


get tt mow 
ALLIED’S NEW 1948 


RADIO CATALOG! 
172 


EVERYTHING 
IM RADIO AT 
LOWEST PRICES 


Radio’s Great Buying Guide 

Send today for your FREE copy of 

TELEVISION AND Radio's Leading Catalog! It's the 
NEW HOME RADIOS preferred Buying Guide for Serv- 
Kcemen, Dealers, Engineers, Sound- 

nen, Amateurs, Builders and Ex: 
perimenters. Shows everything 
you want in Radio and Electronic 
Equipment—all the newestreleases 
—complete, highest quality stocks 
SERVICE SUPPLIES honey’ on every purchase! 


ee oe World’s Largest Stocks! 


You'll find everything in the new 
page ALLIED Catalog— 
ion receivers, latest home radios 
and radio-phonos, Ham receivers 
and station equipment, test instru 
ments, public address equipment, 
new builders’ kits, thousands of 


AMATEUR GEAR 


cll atts, tubes, tools, radio books, 
| diagrams, Get the speedy, reliable 


service and expert help you want 
from ALLIED —Radio’s Largest 
Supply House! Be sure to send to- 
day for your FREE copy of AL. 
LIED'S new 1948 Buying Guide! 


SOUND SYSTEMS 


LLIED RADIO 


ALLIED RADIO CORP. Fh, 
833 W. Jackson Blvd., Dept. 7-D- ca hE 
|| Chicage 7, Mog 


(1 Rush FREE 1948 ALLIED Catalog 


Name..sssseceeeeee 


Address... 
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Stucco Spraying 
+ Today’s Outstanding 
Business Opportunity 


AVIATIONn«#YOU 


if you have the training and 
EXPERIENCE ALLEN gives you! 


Yes, Allen not aly gives you mechanical eraiing, bat ACTUAL 
MECHANICAL EXPERIENCE on operational equipmeat a8 
well Look at thee equess 10 our Vocitional Duectoe frm 
‘acionally known aviation concerns, "We are enclosing ten of 
Our regular employment application forms which we would ike 
tohave completed and rcurned wo us". "We have employ- 
ment opportunities for quali, liccoscd Acerafe and 
Nedhasia WHO HAVE HAD PREVIOUS EXPERIENCE"= 

ployers want men with EXPERIENCE! Yow ge that expe- 
Hence at Allen where moce than 257% of your tine spent 
‘working on operational, commercial, sineraft. You graduate 
{rom Allen fully LICENSED snd EXPERIENCED craft 
tnd Engine Mechane 3 


VETERANS 
‘covered un 
Immediate 
possible. Act now. 


AT A PRICE YOU CAN AFFORD TO PAY 
HOT-O-CHROME” 2 


a +. Hil 
jend me your free catalogue 


CLEVELAND COLOR SERVICE 
397A EAST 13st STREET CLEVELAND 5, OHIO 


: Get Ready for Big Opportunites! 
WATCH REPAIRING [peers 


1 Will Train You at Home 
Until You Get 


GOOD PAY JOB in 


DRAFTING 


Div. 24, Li 
No Wood-working Shop Complete With- 
out the Electric WONDER PEN 


"orators ieeurht 


Vad ded | CABLE REPAIR KITS 


EARN AS YOU LEARN IN YOUR SPARE TIME Made of 


ratches Re 
epare Yourself in t 
Watch Repalring wiih the ald of 
ING SPARE TINE 


ILLINOIS SCHOOL of WATCH REPAIRING 


28708P Elston Ave., Chicago 18, Hl. Lae 


Oo. 
Kansas City, Mo. 


WRITE TODAY 232" 5,228 gir te s0¢ | i 
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& wrist warcH Phenomenal Value! 
& STOP WATCH 917 JEWEL + 2 PUSH BUTTON 
x ‘TELEMETER 


TACHOMETER. 


MONEY BACK 2x35 


er 0 nat sotstied tor ony ressen 


ADLEW eweusss 


ELECTRIC SHEAR SHARPENER 
OVER 35,000 SOLD—IT MUST BE GOOD! 


TAMILLIAM MARVY COMPANY, Dent. @ 


DRAINS CELLARS, ‘WASH TRAYS 


CIRCULATES On 
1800 GPH 300 gal. 


high, use, to Sa HP $650 
moter. “Will not" clog. 


wi 
WORLD'S 
Smallest 
HEARING 
AID. 


© just 
OuT! 


NEW 1948 
MODEL 


With The Amazing “MAGIC SILVER CIRCUIT” 


@ Sensational tiny size—so small the 

entire unit can slip into the watch poc 

of a man’s trousers: Whe with a special 
to 


other ads! Midget 
last by great war- 
fagic Silver Circuit!” Tr 
you'll agree . .. there’s no finer hearing aid! 


FREE BOOKLET — Just off the Press? 

Writ day for Free booklet 
ing latest scientific 

information on Deafness and 

how it can be overcome 

for yourself, or friend, 

or employee. 

Beltone Hearing Aid Ci 

1450 West 19th Street, Chicago 8, Ill, 


The New 1948 


Beltone MONO-PAC 
HEARING AID 


Say You Saw 
It In Popular Science 


GET A U.S, JOB 


lee, Clerke—MaitC 
“Ssorekeeper-Gauger, 


ARE YOU JOB-SATISFIED? 
MANY GOVERNMENT JOBS TO BE FILLED 


‘Typists. Statistical 


ceric Hook FREE. © 


As high as $3,021 
FIRST 
YEAR 
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hing you want for outdoor 
asure when you ride a... 


FAMOUS ENGLISH LIGHTWEIGHT MOTORCYCLE RUNS 
100 MILES ON A GALLON OF GAS 
Up and go—with the rugged new Royal Enfleld 
popular Model RE. Style, safety, Rexibilty, 125 
ce. 2stroke, single cylinder engine, S-speed 
gears, 45 mph. Write today for folder “S*, for 
complete details. Alto 350 cc. ond 500 cc. 

models are immediately avoilable. 
Deoler inquiries given prompt attention. 
WHITEHALL DISTRIBUTORS, Inc. 
1385 Commerce Avenue, New York 61, N. ¥. 


35MM FILM FOR 
LEICA, KODAK, RETINA 


r cameras available in 
nse Super-Pan Supreme, Ansco 
Ultra Speed & Ansco Fino-Pan 
Kodak Plus X, Kodok Super XX & 
Kodak Background X 

DuPont Supreme #2 & DuPont 


DUPONT orn. 2 


ONLY $1. ie Per 100 ft. ROLLS 


of 36 exposures each 


SUPPLIED ON REELS IN METAL CANS 
GUARANTEED IMMEDIATE DELIVERY 


‘SHOW YOUR OWN MOVIES AT HOME 
OF BEAUTIFUL HOLLYWOOD MODELS 


Send No Money—Pay Postman—We Ship C.0.D. 
Eight-Sixteen Films Inc., 630 Ninth Ave. N.Y. 19,M. Y. 
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DELCO MOTORS 


1/15 LP. Delco Motor—For cooling, 

Ventilating and heating 

All are factory tested, ani 
ed. “Tripl 


teed: Quiet operation. ‘Triplerubber 
mountings. Horseshoe stand. 410 
c. Pt, 6 blade 


7i"—stand 6%". 4%” wide. Complete 
‘8 shown, Shp We'S'ibs. iia 


Ne. 7014 suction tre 6, $5.95 


No. 9272 Blower Type. 
Lots of 10....fach $4.90 Lots of 50......Bach $4.75 
‘rive Postage 
FREE CATALOG—Send for new G.& E. Appliance & Parts Catalog 
G. & E. EQUIPMENT SUPPLY CO. 


Dept. P.5.2, Ogden Ave. at Fulton, Chicago 7, Illinois 


vo PRIMARY AIR KELLER GAS Xba $ 


3: 45 \ 


light brazes, solders, 
ly. Precision-engineered. 1500 


SAVE! OUT OF PAWN 
. Genuine Diamond 


QUICK STEADY PROFITS 


CORADIO 


The Coin OFi 


ted Radio 


oi OPERATE 


SALESMEN WANTED 


YOUR PASSPORT TO A 


BIG INCOME 
FUTURE 


Stort_@ business of your own. 
Fyr-Fyter offers you. an out- 
standing sales ‘eppertunity— 


explained in this free booklet 


Send for it! Learn about the 
tremendous market for Fyr~ 
Underwriters’ approved 
extinguishers—how you 
can build @ steady, permanent 


collecting or delivering. 
bill and collect—mail 


mission checks weekly. 


Fyr-Fyter 


STRENGTH! 


Strong Men's Club of America 
‘offers FREE Membership! 
for your personal. membership card 
ft trength Seer NO urs NP Souls 
yy valustie privileges! Send 
fame, uv, oa benny” posteard 
08 BONOMO —_ Strong Men's lob of America 
Dieta, (Dep. PS= 4A) TAT Broadway, AY. 22, 


fon MASONRY 
CARPENTRY 


oF idigoiad raaoes, 
acta 


POWER LAWN 
MOWERS 


GAS OR 


ie 
Ss Your money refunded if mt said. 
JRIANGLE MANUFACTURING CO., Dept. 4m 


THE 
NEW 


“400° Precise 
fully automatic 


ADDING MACHINE 


BeeteA 25 5 5 
— 


Fully 
Guaranteed 


‘SEND NO MONEY 


Moll coupon today. We 
319.05 plus postage, It 


esmen, farmer 


2518 Montrose Ave. 


Chicas 


ee = 
NATIONWIDE ADDING MACHINE CO., Dept, 84 
2518 Montrose Ave., Chicago 18, 
Please ship. Precise Adding Machines at 
519.95 each, 

(Ship COD. plus shipping charxes 

Ship postpaid. Check or Money order enclosed. 
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' Press the Button! 
Watch the wheels aie 


The Family's Favorite Winning G 
Fun Galore can be had for the frm time at 
won and close 
calls of a teal BINGO GAME. Loads ol enjoy: 
‘ment at parties, ames for the children aed 
krowovupb who ket thew share of fun, Push the 
Plunger down." "round and "round she goes 
Sutomatieally and nobody knows who the next 
sinner is. BINGO. isa complete, game of 
chance Furnushed complete with master chart 
Good ‘supply of BINGO cards and chips . 
suthcient for 15 players, Buy ‘nothing. élie 
Made of steel and finished with alternate shiny 
nickel and dull satin 
Sitipes SEND NO MONEY. 
Rush your order today 
Remit ‘with order. and wi 
pay postage of C.O.D., 
plus postage 
Satistoction Guaranteed: 


BERNARD FINE CO 
501 Sixth Ave.. New York 


| Engines will develop almost 2 Hp at 3600 


limited supply 


TRheel "Eurmishes. suficlent. fower for 
ltages "Special Price Sab of" a fat 


REVERSIBLE THOR 


218RY Screw Driver 
5 50 and nut setter 750, RPM, Like 
Dew dat 595-90. Special price 


INGERSOLL-RAND 
Riveter and Chipping Hammer 


Model AVC-11, lke new. Tales 1 
tes7ad evel: 15.00 lists “Soeclal = $8.75 


letvery, SOLD ON MONEY 


© & M EQUIPMENT COMPANY 9.,%?3, “erica 


BRIGGS-STRATTON ENGINES 


1 Hp Model N—Govt. Surplus 


sain in Woe 
tn goed operating condition with $50 p- ( 


30 day written guarantee. 


RPM. Hurry, don't walt, Duy now while 
‘Suitable for iawn, 
actors, motor bicycles 


Write for Descriptive Circular 


MIDWEST SURPLUS SALES CO. imate 


NE W! SENSATIONAL DEVICE 
ENABLES ANYONE TO 


TEST OWN EYES "Wome" 


SAVE up to $15.00 
ON GLASSES 
Big News to the Millions 
of Spectacle Wearers and 
Prospects. Means Freedom 
from Outrageous Prices. 
Perfect Satisfaction Guar- 

anteed! No Risk! 


MAKE BIG MONEY QUICK 
with FREE SAMPLE KIT! 


Send for Free Sample at once. Show it to friends and others. 
Let them use it Free and watch thelr amazement over this 
ow ‘system of Self Testing” Here is a great new opportunity 
in'a ‘tremendous new field of unlimited possibilities. Spare 
or fulltime. No experience or capital needed. Act quick! 
CLARK OPTICAL CO., Dept. D-504 
'800 N. Clark St., Chicago 10, II. 


6B poputar science 


3 Buy Direct From Factory 
ricer SQ95 


2416 Eost 231d Street, Dept, C 
‘lon Angeles 11, Calif 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental plates so much 
firmer and snurger that one can eat and talk with greater com- 
fort and security; in many cases almost as well as with natural 
teeth. Kiuteh lessens the constant fear of a dropping. rocking. 


chating plate. 25 and 60e at druggists... . If your druggist hasn't 
it, don't waste money on substitutes, bui send us 10¢ and we will 
mail you a generous trial box, 1. P. Ine, 


KLUTCH CO Box 4894-D, ELMIRA, N. Y. 


WAR SURPLUS 


MICROMETER 


Chrome ploted, preci- 
sion engineered ond 

fully fooled 10 
ive long life. 


WHAT LOOKS 
ALMOST LIKE 


_ 


He Got It Quickly At Home 


This New Simple Way | 
‘Thousands like hi tool for kischen, gorage, or workshop. All 


older men and women, who suffered hu- | Now... $1.00 por se 
mniliation and lack of success in business | 

‘ind affairs of the heart, because of a bad 
looking. skin, can now rejoice over this 
ood news. A new way has been found 
nyone can do at homie, for ‘removing 
that blemished oF old looking external 1 
layer on the skin called the epidermis, 

easily, and often in'a few days time, And now, a new 
TREATISE In being sent to all readers of this paper 

who eed It plain wrapper. prepaid. Just aend 

post card or letter requesting the FREE TREATISE cll emnte teoter 2006 
Kedreas WILLIAM WITOL, Dept. 18, Valley Stream, I a tte yout be proud 
N, Y, If pleased, tell friends, AS Woe ee 


eel bn. Sli Gens bled endo ot so 
\, To ere. Loree snowsh for tonderd screws 
\ imal enough for watches Wl honda 


‘stewing machine screws. Ahandy all.purpon 


or700 Rem. 
Hordened steel geors, bronte 
‘bushings, oluminum housing, 2" 
<diometer,3 long, Wt 2 lbs. 
New... $3.50 each 


EMERSON 3 HP MOTOR: 
[AAF Type 050. This motor can alto 
bbe vied a1 generotor when driven by 
Conother motor. Ideal for portable 
welder, ete. 28 Volt, D.C. Com. 
pound, 31800 RPM, 115 AMP, wind: 
ings glow inivoted, blower cook 
shott dimension 5/8". Weight 27 Lbs. New. $13.95 each 


‘CLIPS: Rubber lined, olominum, hundreds of ves in ony shop, Av 
sorted sizes oll new. $ Doz. $1.— 300 $5. 
ALL PRICES F.O.8. CULVER CITT, CALIF 


| 
| 

| POWER DRIVEN ANTENNA REEL 
‘WHP,G.E, Motor—12.24V. Removable 6” Reel. Com 
worm geors, bevel geor, Solenoid clutch. In geor only 
‘when current on Operates clockwise or counter (2 
Clockwise. ideo! for power Fh line, opening or 
losing doors, ouslory power toke off. Con be 

ted 01 buffing machine or for dozen of other 

| _cses. New. Weight 6 lbs, $4.50 eoch 


| 
WAR SURPLUS | 


| = BLOWER COOLER or HEATER: 

FIELD JACKETS 1) = @ For trailers, autos, offices, darkroom, 

I D hemen. BUMORE Motor. 1/6 cont, HP, 

Formers * Lembormen a | J cotta ted dyer, Sapte tao, 

ruck Drivers ® Laborer seciaier ype, copper cals. Toustomner odrerteed in this od wil 

rick Briere aborr $] 98) serena stile as 
Plain and ancy Loafing EACH AIRBORNE SALES CO., INC. cc" 


Nothing like It has ever been 
offered at this low price! 
‘This full-toper front, bl-aving b 


ne poplin 


Tee 
Bestia $1.38 9h Smoking DIDES REPAIRED 

5 & B SURPLUS SALES CO., Dept. PS-31 SE re ae 
3244 W. Roosevelt Rd. ‘Chicoge 24, ML. SSRANDON PIPE HOSPITAL, Dept. PS. 
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Ball-Bearing SPEED WHEELS 


Juvenile wheels, solid tire—No Bearings 
T. wheels. ‘80e 


£ wheels 


NEW LIQUID PLASTIC ere 
MAKES SWELL GIFTS, iat 
NOVELTIES, THINGS “ & 


‘spot welded. 
Tug base @ 


TO SELL! JIM BROWN TOY 


1092 Home Ave 


E 3 Amazing Opportunities | 
Flash! NOW Open in these 


practical money-making trades 


ppy future of prosperity, 
Security... and get Big-pay joo now: 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
‘or holes in wood, tile, stone or 
plaster. Sticks and stays put— 
Does not chip, shrink or fall. out. 
Easy to use. Economical. Mold 
ft, chisel it, polish or paint it, If 
unobtainable. from your Tumber, 
paint or hardware dealer, the big 
4b. can will be sent you post. 
paid (in US.) for only $1. Full 
‘money-back guarantee, order now. 
DONALD DURHAM CO. 
Box 804-N, Des Moines, Iowa 
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| GET THIS COMPLETE GARDEN 
AND LAWN CART SET 


ENDS HEAVY HANDLING AND HAULING 


snteroe pega tage 
nlStally for 


Our Finest Precision’ REBUILT 


MOTOR BLOCK 


ASSEMBLIES 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of @ for Every 


WATCH CO., Rm. 48, 29 EI 


‘Hobbyist’ 


GIANT 


Astronomical Telescope 


00 dams 
3°fach 
focuain 
Ready 


guaranteed. Pr 


DEPT. 


“diameter steel 
tube 


mifeation. (10,000 area magnification) 
a inchen i E 


0 
‘quality: — 


KING- 
P.O. Box 7% 
Brockton 


6: 


QUALITY SHOES IN 
SIZES 10 TO 16 


We specialize ‘in extra lar 


only the AA 
to EEE. Oxfords, High Te 

Work “Shoes, Sox, EXTRA 

IXTRA comfort. 

Tompt delivery: Saistaction 


IZE, Inc. 
Dept. 539 


POWER TAKE-OFF for 
JEEP EnCInE 


Jc WHITN 


1 
1919 Archer Ave. "Chicago | 16, IL. 


Say You Saw 
It In Popular Science 


Co By 
By Albert F. Marsh 


The 
HAMSTER | 
MANUAL 


HAMSTER 
MANUAL 


‘The most complete guide book 


these delightfully profitable pete 
and laboratory animals. 34 Chap- 
ters chuck-full of information gleaned from actual exper 

asa breeder. Twenty Pages of illustrations. A few subjects 
history, housing, three methods of breeding, eary'to get leeds, 


sexing, fertility vitaming, handling, educational, acientilic pro. 
fects, crating, profits and selling, where to buy and how to all, 
hamsters. Seat postpaid for $100, 


Albert F. Marsh, 1524 Basil St, Mobile, Alabama 
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ON THE Hitt 
ATTHELIGHT  NOre POWER 
IN TRAFFIC | 

for your car - 
WITH 


WATER INJECTION! 


The Sensational, New 
Hydro-jector Gives Engine More 
Power... Makes It Smoother Run- 
ning As In Misty, Rainy Weather! 


34995 sires. ¢ 


Easy to Install 


ASSOCIATED LABORATORIES, Inc. 


2129 WEST 19th STREET. CLEVELAND 13, Om10 
(C1 Gheck or W.0. for $19.95 enclosed. Se 

Cy Send Hydrajector€.0.0. plus postage 

NAME 

STREET 

cry 


ain BENJAMIN air 


MULTE PrONEERS LEADERS Gdedbut 
SEND FOR FREE FOLDER OF LATEST 


FEW polnes LiQU | D | 


YOUR OW’! 


PROFITABLE PAM 


BUSINESS! 


COMPOSITION PRODUCTS 
5853 Delmar Bivd, 
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WHY PAY MORE? 
FREE TUBE 
With Each Order 


Year Tine GUARANTEE, 
10 


oa ORIGAL 
Tee nontioponseot 
Not Re-caps! 


tan tiuiphient COMPANY bent! 


CARBURETOR T00 RIC 


meneS MOTORIST TOO POOR 


cus, practorn, ft ls 
‘atomatie. ‘and opergter on the supercharge 
rineipie. Easily fatale tn u few minotes, 


‘'SALESMEN WANTED! aig Front 


iculars and 
\VACU-MaTIC €0.,7617-1315 W, State St, WAUWATOSA, Wie 


USEFUL SURPLUS BARGAINS 
FISH LURE ond LIGHT 
Uses one ordinary flashlight battery. A floating fish 
lure that brings ‘em in. Also can be used as $44.29 
a regular flashlight. Brand new. 


A to Z Stool Letter 
PUNCH SETS 


Bilt MICROMETERS 
onally known makes, Give a life- 
failed service. Individually boxed 
Re 28 


ATLAS SALVAGE ra TQUIPMENT co. 


229 SW, Blvd, Kensas City, Mo. 


USE THE 
WIND TO 
CHARGE 
BATTERIES 


6 VOLT 


LY, Dept. PS. 4 8382,Trovrtle avs. 


MEN over 38! 


BARGAIN 


READ THE MALE HORMONE $]00 


LIVING! 


Dept PS, Las Agua 5, Cat 


World's Finest S$: 
Exci 


FENCING 


DO LATHE JOBS ON YOUR DRILL PRESS 
WITH DRILLATHE $4.98 


Se EER 


| BRAEMER PRODUCTS + Box 2631 


Treasure and Mineral 


LOCATO! RS 


NOW! 
EXTRAORDINARY 
New GOV’T RELEASE! 


Shoots A High Pressure Stream Of 30 Feet! 
J 
ALL PURPOSE STIRRUP 


ct P 
omy $949 


Ba 


Say You Saw 
__It In Popular Science 


ate Rita Eat, 
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POLISHES! 
SANDS! GRINDS! 


CURVED & FLAT 


SURFACES - FASTER - 
EASIER! Works with any 


PREHLER ‘PROVED. ‘PRODUCTS 


i & Co, 
cnicago 47. 


MAKE *: $S°.HOUR 


In Your Own. xc. Business! 


EW | Many. Clearing as High, as $20 
OME NEEM | Rees ny te 
PUTSYOUIN| feat eee ee Tia ty 


FRUSINESS! holstery. Write for Facts About 


lick, Easy Way to Get Starte 


feprat business Pereltoriee. 
today for full FREE fncts” No cout of 


DETAILS 
NOW! 


Say You Saw 
It In Popular Science 


[HARLEY-DAVIDSON MOTORS 


Brand NEW (not 
used) 23 Pricel 


For ‘37 to'48 Motorcycles. 
Or boots, power plants, 


wordt, midget cars. 


FEDERAL IDENTIFICATION CO. 


Classen ‘Givd. Dept. S Oklahoma City, Okla. 
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URPLUS SALE! 


BRAND NEW 45X35 


liko BINOCULARS 


with INTERPUPILLARY ADJUSTMENT and 


COATED OPTICS 
Only ¢$ 


IMMEDIATE 
DELIVERY 


First Time in Americal Now you 
fan get close-ups of all events with 
these all-purpose ‘heavy duty bin- 

ary etme een come Brectsion lenses, 
interpupillary adjustment ‘and other features found only in 
high price. binoculars. Carrying case and shoulder. straps 
included. "10-day. ‘no. risk money trial. Ideal” ete, 

SEND NO MONEY! ‘Pay postman on del 

Send payment with order and we mail p 

add 20% Ped. tax ($1.40). Act now. 


VETERAN'S EMPORIUM, Dept, B-31 
214m w. cmicaaa AVE. CHICAGO 22, ILL, 


is for low cont power, with big profit Fe 


Sens Start ROW” Tare 
BELSAW MACHINERY CO.” 
26M Westport Rend, Kansas. City, Missourl 


HOW TO BE YOUR OWN BOSS! 


Send coday for amazing book, "How To, Start Your Own 
Busines"? Explains in complete detalthow’ mech money 
oat» howto advertee, ad new busines 
charge, Covers 60 fete Include 
facio, advertising, publishing, ereditagency, travel 
Butea, recalling. camera eachange’ Sendo toncy now! 
Bosna $1 when bok artes $2.48 for handiome 
it noe delighted ater’ days’ free tra 

return book for full refund. Write: - 


108 E. 26 St., New York 10, N.Y. 


B-M MOWER COMPANY 
Box 66-8 Bue Mound, Kansas 


‘You can build, using our practical, 
TO'$0% easy torrent nda of 
chines. tathome, farmor shop vacoutern: ports 
able ae ine, conerate 
EE Bent, "woodworking ‘ac 


NICHOLS EQUIPMENT COMPANY 
Deot. D-1004, PURVIS. MISS. 


Benes 


Patented. MACCHI and COMPANY 
Simple fo tnstell.. Dept. $48, $27 Larkin St, @ San Francisco 9, Calif. 


HOW TO BUILD 
BETTER HOME 


If you Are Undecided Whether You Should Build or Buy— 

If You Are Leery of ‘Cheap’ Building, Shoddy Work or Poor Design— 
If You Are Fed-Up With DREAMING About Your New House and 
Want to Get STARTED—Then This Will Prove a GOD-SEND to YOU! 


answer to how to build your 
ere is the WORKS "how 
ow to construct. ho 
by clearly” exo 
‘with “everything 
bul 


aT 


= 
Be 


Ls 


c 
No matter what your b 


ye sie ea 
‘ode of buying are f\ 


‘of Construction Details 
all the mysteries” of per- 
‘dod construction. Tells you how to build the right kind of he 
‘crucker-bor construction. how to get # house that 1s Ful 
‘at and priced within Jour meane~a house You Will be proud 
How to Build—from Plans to Paint 
Not one important step Is missing from is volume. See for yourself. Eyery concelvable 
thing you would want to know about building Rew boo 
‘SEND 
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Make More AUTO BODY 
Money i0 and FENDER 


REPAIRS 


ATOMOBILE 


Finer tiem GET THIS BOOK NOW 


REPAIRS In Your Own Home PTT 
sai Send No Money BE-iy\a 


ET YOURSELF a share 


Low cost ~ 

QUICK ~ EASY 

The Help You 
Need! Send for free Mlvstrated crcolor describing wses 


STAR FUSE CO., INC. few Yor ‘13K Y. 
ai Digest eling Book ya — 


oP i kinds Thowsunds io ly BOILING HOT WATER IN A JIFFYIE 
eer cere ke MCN hs: | a 

Laie! ermal le 
———— 


S000WEANT.WiLLCOX CO:., Dept. 


233 Pictures—Diagrams 
325 Pages of Vital Facts 


Covers methods, tools, ma 
Verhals—How to get business 


yh iy Ere Water Mate it the water ant 


go T WATER ore 
$5 Nor man S 


ma! COMB-A-T A-TRIM quit"riiner 


“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 
Some Less... 


We Help You 

to Start Your Own 
All-Year Business, 
Make Big Money! 


With our easily operated. highly 


‘SPECIAL $*"s 
OFFER tein 
COMB-A-TRIM CO., CAREW TOWER, Dest, 


25 Ibs. rapio parts $5. 00 


‘A gold mine of parts for_repairmen, 


©. 

T 100 gros in two weeks.” And 
“ini machine Washes walls 6 times faster and 
hetter than by’ hai 


YOUR MONEY-MAKING OPPORTUNITY 


‘GOVERNMENT ag 


Boh ener ee pee a VICKERS constant. prsrunc 
in fe mostly promt. for HYDRAULIC PUMPS & MOTI 
a teres eed reat «sho HUNDREDS OF PRACTICAL USES 
without obligation. WHITE FOR Build your own Hydraulic E 
“ot Wall Washer Bets at cece: | 


VON SCHRADER MFG. CO., C-43, Racine, Wis. 


E SALES v 
asse Grand River" Aves Detroit 8, michigan 
TA rorutas 


ice 


NOW 


HE HAS 


WHAT LOOKS 
ALMOST LIKE 


_ 


He Got It Quickly At Home 
This New Simple Way 


and affairs of the heart, because of a bad 
looking skin, can now rejoice over this 
good news, A new way has been found 
anyone can do at home, for removing 
that blemished or old looking external 
layer on the skin called the epidermis, 
easily, and often in a few days time, And now, a new 
TREATISE is being sent to all readers of this paper 
who need it, in plain wrapper. prepaid. Just send 
post card or letter requesting the FREE TREATISE, 
Address WILLIAM WITOL, Dept. 18, Vailey Stream, 
N, ¥. If pleased, tell friends. 


WAR SURPLUS 


FIELD JACKETS | 


Ideal for 
Farmers ® Lumbermen 


‘OnLy 
Truck Drivers * Laborers 
‘and for 


Plain and Fancy Loafing | EACH 


Nothing like it has ever been 
offered at this low price! 
‘This full-zipper front, 
JACKET ip the {avofite of 
ined EVERY Jacket Ie gus 
Bises 94 to 40, Bend nan 


| 
» | 


$ & B SURPLUS SALES CO., Dept. PS-31 
3244 W. Roosevelt Rd. TChicage 24, u. | 


| NEW REVOLUTION 


in Hearing Aids! 


Single Unit 
$75 Complete 


oe FTwousaxos who have hesitated to try 
ate @ hearing aid are ordering this new 
type of instrument that needs no “fit- 
ting,” therefore can be delivered to your 
home by mail—no embarrassing visits to 
salesrooms, no salesman to high-pressure you! And 
you don't risk a penny, because you get this utterly 
new kind of money-back guarantee: 
Wear the Zenith “75” at home, at work, anywhere, Com- 
pare its QUALITY, PERFORMANCE, OPERATING ECON- 
OMY (less than Te per hour battery cost) with that of 
ANY other hearing aid. If the Zenith "75" dows not excel 
on ALL counts... if it isn't better than you ever dreamed 
ANY hearing aid could be... return it within 10 days of 
receipt ond Zenith will refund your money in full 


SAVES YOU OVER $100, TOO! 
Because it comes to you by mail, the Zenith “75” 
also saves you over $100. If its price had to include 
“fitting,” middlemen’s profits and high sales com- 
issions, this top quality hearing aid would have to 
sell for $195, instead of $75. So do as tens of thou- 
sands have already done. Order your Zenith “75” 
and find new happiness, new zest for living. You 
owe it to your family, friends and business asso- 
ciates. Use the convenient coupon below. 


BY THE MAKERS OF THE FAMOUS ZENITH RADIOS 


S 


Look only to your doctor for 
advice on your ears and hearing. 


ro=-- MAIL THIS COUPON TODAY 
1 Zenith Radio Corp.. Hearing Aid Division, Dept. PS-48 
S801 Dickens Aveniie, Chicago 39, Tlinois’ 
(D Earpelowe, check or money order for $75 for one 
Zenith "75" "Hearing Aid. ff 1 atm not. completely 
Gelighted. I may return it within ten days after TeselpY 
Sind’ get tay money back in full 
ari fas of $180 for residents of nots or New York 
fiz; 81.88 for residents of California, except Los Angelen, 
Please send me free descriptive literature about the 
O sew Genii 35 ™ 
Name. 
Address 
City 


Seams 


PRE ee 
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‘AIR FORCE 


ae 


B-7 GOGGLES 


M- COMPASS 


Eeay to com 


LER SALES CO. i, 


MINUTE TIRE TOOL 


Make big money re- 
tiring cabs, tricycles, 
wagon wheels. Easy 
to operate. For shop 
or home. Guaranteed 
satisfaction. Send 
‘Tool shipped prepaid 
in U.S.A.—Canada. 


0. P. DAVIS MANUFACTURING CO. 


Waterloo, lows 


rots SAMPLE KIT size. 


round gud ollshed ta Perfect Finish 


POSTPAID 


IN CONTINENTAL U.S. 
€.0.0'S ACCEPTED 


BESSEMER STEEL COMPANY of AMERICA 
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Earn BIG PAY Now! 


thousands of ambitious men helped 


* BIG SHOP 
TRAINING © 


FREE EMPLOYMENT SERVICE 


FREE! BIG 


ALLIED SCHOOL OF MECHANICAL TRADES 
1338-1340-1342 So. Michigan Ave. 
444 Allied Bldg, 


Est, 1928 
CHICAGO 5, ILL, 


‘A PROFITABLE TRADE! AM EXCITING WODBY! 
Zz 
Learn 


PHOTO NEGATIVE 
RETOUCHING 


tay MANUFACTURING 
23 vesey ior cites 


SMASH 


6000 it 
IN 324 PAGE 
Wholesale Book 


Dealers, agents, 
‘and jobbers, you will find 


salesmen 


Enis “book” bulging with 
Feated” Money” Makers: 
Eatest cataiog shows a 
‘age, price reductions about 
Euaraniee Tot satisfaction 
hase’ you make irom’ us, 
38e brings you ‘this 

i9a8 wh 

Tested” Sel 


you any money, Get Your 
epy Boje, before Supply ts 
depleted 

“Le Center, Minn. 


A NEW ONE=MAN SAW 


There is no 
other like it! 
A 


Porpig cash eth err, 


, AL & Re MUSIC. "BOX co. 


8826 Third Aven, N.Y.C, 


BUILD TELEVISION SETS 
for PLEASURE and PROFIT! 


BEACON TELEVISION, INC, 


785-R THIRD AVENUE NEW YORK 17,N. V. 


ONLY $500 


The Original NIGHTINGA E 


SCIENTIFIC 


BAROMETER 
Forecasts the weather QU 


Instantly 8 to 12 hours 
in advance 


‘Ab last an accurate barom 
jh of 


ten 
vig ve Terran ypol spr 
sed otal with graceful crystal 
lb to beout 


Send only $1.00, we pay portage. 
‘Add postage on COD ofder 


ELRAM LAMP WORKS 


a 
Dept.P 220 Adams St., Hoboken, N. J. 


A PROFITABLE 


BUSINESS OF YOUR OWN? 


SELF-POWERED LAWN 
MOWER IS THE ANSWER! 
The American Way is the only way! 

stablish 0 future for y 


a prod: 


business 
oll your own, The ownership of Scimitar will 
make you financially independent. Own the best 
self-powered lawn mower on the market! It cuts 
within 14" of trees 
and buildings, under 
hedges and shrubs 
Adjustable cutting 


growth 
Trouble free, ropid 
performonce ond 


2 money-moker 
Remember, it will cut 
one acre per hour. 
WRITE NOW! 
WE WILL SEND 
FULL PARTICULARS 


POWER DEVELOPMENT CORP. 


6719 DENISON AVENUE * CLEVELAND 2, OHIO 


wAr 


SORPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


ware m 


ne Shenae Sine. ac Mase 
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patel: 83690. 
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STREAMLINED — moearter®=Spseat 
twa, passenger automobile! Beauticull 
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Retruction hk Pore ‘Handbook showing 

Motor. Hacer’ blueprints 
Aimeusi Engineering, Milford. "Pens: 
‘svivania, 
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mation. every ariver 
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811 %o present. $3 drivers 
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“PLATING Outta Por Autoparts, Gon 
et, to a battery. ofan Med “Outnts 
Rermushed. Pree particulars, Ch 


‘AGTO parts for all guloe ang tracks 
‘Trane motors, differentials, fenders, car 
Barcisrn Also Body Parts Security Auto and 
‘rock Pata, ‘Grace es 

TPORD-Mercury owners AO4T-IINT, gper~ 


‘ate your dame lights fzom bout 1 


See ates eaa ane 


‘Tips, $4.00, Almas 
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ee ‘particulars. write Vacumatle, Devt 
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“THATLER Pian booklet. house sport. 
ete parts. accessory, 
“puilding “S100. Mar! 


apni. 1948 19 


BUILD Your own trailer! Saye money! 
Mave every feature You want! Plans for 
Rowe. sport, camp "and “uelity’ trailers | 
Gatalig “deserting” @ “models bebe | 
Gaenes and overeess. "di Dandy. "Bos 
aseB. Wausau,” Wisconsin. | 


(2uens) 


Now Brunswick. N. J. 


ry MOTORCYCLES, 
BICYCLES, SUPPLIES 


MIDGET automobile $15. Cushman mo- 

torscooter $20. Indian motorcycle $30, tires 

Toe. Bend 25e for Spring catalog, 2946 st 

Ing sensational bargains in motorscooters, 

Setvieyeies. midget cars.. used motors. 
ta. Ascoctated. Box CS-1764, Toledo. 
0. 


‘WHEELS! Build wagons, scooters. mow- 
trailers, wheelbarrow, grocery car 


at oe 
: te Gon att 
Si Renae Citys Mo 


‘WHEELS, Tires, Tubes for Motor Scoot~ 
ea, Midget” Cars, Wheelbarrows, and in- 
lustrial equipment. All sizes. Bicycle Parts, 

Accessories. Largest stock in United States, 

Send dine for Hk Grcle Trananare Coty. 

Behglafometiens Aten Bent "6, 

igo tee es ere 
“MOTORCYCLISTS, Chromium —acces- 


Cfaft, Box 387. FL Worth. Texas, Erlader”” Por schools. "home "workshop 
‘JET Propulsion experiments. New de etinakers. farmers 

BE, Deke picts. Chrcular op plans. | fiuied bulletin. i Seitcman 60, ‘Dept. Gr 

Hush name Maupin, Tipp City 30, ‘Obie, | ated bulletin. H. Sa . 


7 ELECTRICAL SUPPLIES 
‘© EQUIPMENT. 
EAMPS—AIl parte to build or repair. 
lustrated catalog 10e. Gyro Lamps, $416-B, 

‘Chicago 40. 
LELAND Blectric generators 25 KVA. 


‘SPRING | steel ad) 


‘watts. $125.00 freight prepaig, Hopter. & 
‘East duh Street. Oni 


CONCRETE Block machines $39.50 up, 
Catalog tree, Gonerete Mold Company, 
Sag Gravois. St Louis, Missour 

‘CHUCKS. Independent. 
| Threaged “1's. 

Logan. Clausing Craftsman Lathes, Als 
‘other chucks to is” Top value, Pree Liter= 
shure, “Westcott Gnuck’ Co. 3760 Walnut, 
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~ “BUILD-Ur-Own” Combination AG weid= 
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MIDORT racer #0. Cushinan molai- 
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De ie 838. send ase for new 
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‘ASSEMBLE sensational, clutch operated 


motorscooter ter vourselt! We tur: 
hnish factory ‘Anished kits ready 9 bolt 
Together. Hockbottom  prices—-Pork $4.95. 


et Coinplete plana terattre ase. Zi- 
‘Toledo. 


Bagraves. all metals. 
"228-6 ‘Dixon. 


Book. rie ‘Hobartweld, Box P-is6. Toy, 


RUST-Free—Keeps {ols photoavaphis 
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sew Bre Sau" toe Sintra Madasiown. Ob 
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{SED Recueil 
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CUSTER Oar #25, Net-A Car $35, other 
midget cars as low’ as. $13; motorscooters 
S10 ‘up; Briggs ‘Stratton engines “$3. up: 
‘Biotorbike conversion $6: Whizzers $30 Ub. | 
‘Over 5000 fires $1 up. Mailorder ony. Send | 
Bbc" tor Big War-Bargain catalogue. No. | 
24 just out. listing the above and almost 
400 other bargains in new and’ Used. mo- 
ors.” motorscooters, ‘mlayet ‘racers. parts. 
ans, ete.” (300 by First class mail) 
Midget Moto ory. Athens. Ohio. _ 

‘PLAT Rate repair masiual for Harley- 
Davidgons. Gives fat rate charge for every 


Beead on 
ae) 
MOTOMS, ETC. 


“duxes, cables. | 


Sa A 
ce aan | ee ka a 
\ $1.00. chevel land Boat Biue- 

a 


| kb EHO. Rise aaa Motor, Boat 
KD. Kite assemble nnd save 

‘Tiree popular models Resin bonded, Waist: 

ae Biswood comstriiction. Busy to astenn= 

fe in spare tine. Write for free Mterature 

‘complete specifieations, C. R. Dilla 

| BS Boat er "fous W. K, Mallory. Port= 


Oh G, WELDERS. 110 V. welds 1;* steel 
$20. Saorris Welditg Service. 1850-B State, 
‘Schenectady 4. ¥. 


b 
a Tallers. Huebl Boats, 
i 


INDIAN  Ridersl_ Bauip_ your Chiel 
with “Harley Jiffy-stand. “Special bracket, 
ached 63 25, Stand €4.50 extra, 
‘Box B. Havana. Pia. 
PROFESSIONAL Midget racer, motor. 
scooter, midget roadster. midget motor 
fe. Plans. specifications contained in 


slorgcvaters. 
len. ete. included. free! Midwest, 
rurmmond. Toledo, Ono. 

5 AVIATION 


GIANT Kites. Qniy 600, reaction woven 
ment cost, 10x1¢ 


WELDERS. for all requirements Pree 
gutalog Write" Hobartweld Bor P-405 


‘BUILD-Uz-Own’ le Are Welder. 
Save $450. Easy with Hobart Generator 
fs auto engine. ‘Free instruction book. 
ite’ Hobart Welders, Box P-A8s, Troy. 


$7.98, Three for $20. Amazing 
35 Hestnan street: Rothester 5, New York 

AIRPLANE Jettion tanks atrearlined 

foot, tear drop shaped. 166 gallon. Of 
iient ‘weight Tend Coated tel, weight 99 
pounds. Floats over 12-000 pounds, Tdeal for 
raking ‘trim: inexpensive boats. canoes, 
Kayaks. dinghiys. duck boats. powered cata: 
miarans and runabouts, Prices $12.30, $0.15 
each for three or more U.S. freight pre- 
paid. “General Sates. 203° Market. Grand 
Rapias $Mientean. 

‘OUTBOARD motors—good Values, vised 
motors. Also used Parte for most. makes 
‘and models. Crandali-Hicxs Co., 912 Cam= 
Monwealth, Boston. Mass, 


MACHINERY, TOOLS, SUPPLIES. 


LIFE Rafts, Bolsa wood. #1200 exc 
Chactaw ‘Trading Company, Jefferson. Tex 

stabilizing Pontoons for 
canoes. kayaks. Pair $9.08. Lorenzen Ine 
‘Gustries. ‘Niles. Michigan. 


‘Combuny, Department A. Newark 2, 
New Jersey 


jane and patlerus A. Mf Deering 
forth TaBuite, Chicago 


‘See display ad i; Boat Patterns 
and Kits, Marine Mart, ‘Butlalo TA. N.Y. 


15__ ENGINES, MOTORS, ETO. 
RANGER Fuging-Alrcraft— All new ia 


Bachman's Dept. PS. 23 ‘erinan Street 
Rochester 5, N. 
WINDING Data. listing 225 motors sin- 


ahd three ‘phage, $1.09.) Motor Data, 
"31. Kansas Clty 3. 

EP. “Cheyer Ford Marina soein 
conversion pasta. Pree Eaimphiet, Sear Mt 
Fine Bnagine Works. Oakland 3. Calitoct 


‘lone ioe. Sutlaue Selonce Bervice. Manor 
Milles 8. ¥. 


VARIABLE Density filter for binoculars 


Stump. Winchester, 


POWERPUL astronomical Refracting 
{elescope: equatorialiy owned. al metal 
to eyepivces, lub Optical Lab. 
imo E aiea" Cleveland 8. Obie, 


ELECTRIG Motors (new) nationally 
vertised ‘brands. ta HB. 110 V. 60.C. 2735, 

it Phase $17.80. Condenser 
joney 


| MAGNETO Fepairing “made easy. send 
for circular. Abbott Pleczie Ca.. Guiney 


stator winding tester. 
tinder. “Motor industries: quitey” Iino, 
‘enerators: any ILP—volt- 


ASTRONOMICAL telescope lens it. 1005 
~-Bogx-400x powers $3.00. Mf 
00x. 


AG oe DG Hebullt. Year euarantes, 
Hobeitg Rieti aid" Madson "Foret | Sue” onde, Order, Shapoes prion ane 
ap oo witecLive 
Pane: fninois. | Sompant—Dept 2 Be Louis. Mo. 35 
WELDING seneratar 150 ampere 94750 rea 
1g horse 1725 RPM AC Motor $24.50. But~ Barth sh steve 
1c 1885‘Hatwee Chicago, 2 BABY CHICKS 


MOTORS! 13 hip. de. converted to ae 
Allinew. High speed 110 volt 25 or 60 cycle 


“BARBELLS! 98 pound wet 80.00: extra 
plates. Se pound. Send for tree course and 
Eatalog. Bur Burt ib 


‘BAR-BELLS, 
ment, Courses; 


‘Bell Go, Reading, Penta 
19 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


BABY, Chicks. Champion Maied. @ va- 
rieties. 6 hybrids, leensed Bloods 
tested, “Rush postal ‘ook 
Free. low prices, Berry's Farm. Route Ih 
Giarinda 


20 Far: 
oruen WAL ESTATE 


TEARS, Ranches. All kinds, ses. Gholos 
elim 


Hopbins 612 Union Station. “Chicako 6. 
PREROUTS Bie Bam Catalog Mailed 


20 W. ath 
8° Spring, 


‘OZARK Lands for All purpoes, Actual 
river frontages,” 5 acres "$90.00 and. up- 
Bards lrree list And Lterature, Hubbard, 
SEL! Mintesota Ave., Kansas City 4. ans 

GOOD FARMS—Ranches, Washington, 
pinneaora Montana. tdaho, Oreo. North 

sadable’ crops, favorable 
‘mate. Write for literature, lists describing 
Uepieal farm opportunities, Specily. which 
State JW. Haw. 120 Northern Pacite Ry. 
St Paul 1 afinn. 


Currizo-Lot ‘Ol Seep “380 Pay 
‘Anartote heae Bay 
Sorrhiy (12 olf tanta elke. ‘aio Vex 
e2."Phifadelphis: Penney 
SHOMESITES H40-convenient pagavenia 
caltotnits "anert garden “asctian On 
Store's scenic ores: Wonder{ul tan 
Ine hunting’ Boating bathing, Pestle 
fof, soltest ater temperate cimiate cone 
Senislcvmnmunity: Free Mieracure chard 
Gi! G0-g. Hliywona ‘iva Hallynond 
itor 
CHEAP Homer] Sinai aaifi taraon 
trait pouty fatima (oF etri, Strone 
Slate’ ror hunting, fahine. noe iets, 
Sti hagpinen i Sonic le" Ounce 
Write on WP Beaer oo ae 
TOTS $2.08. Acreage. gs iand BD. 
couyama-Cattc ‘Sauls "Obape county 
Mfornin''Near-b5" newly aieeovered ei 
Sia owe” Bhuance monthly” Maser 
half we tneral ad olicrign. Lucky 
Mice SHS Wesutea. Phila "oe Penne 


found money-maring 
pore's largest breeser today 
Reb, Sellers 


*g.00 TEARLY poh YEARLY possible raising Angora 
rabbits our Covoperative mar Spas ian 
{wa Angora “Assocation. Cedar 


FLORIDA — Hunting. Pishing 
Growing. 8 Acres. 8245.00 $10.00 Down, 
S09". month G.°B. Foiterfed, Route 


$880, MONTHLY, Raine Antara Rabe 
ute lpardcaars free” Wakes Robots, 


‘SEI-TOWS. Portable. Auto- 


st Tong, Pulls you both ways. Up level or 
Sownhilt, “Ser up in.20 minutes, Only $125. 
Send curd for particulars, Great-Northers, 


‘Mart, ‘North Adams. Mas 


‘20° Main Street. Coopers 
4,000 BARGAINS, firearms. binocilars. 
war relies, catalog’ 40c. Simith Museum, 
Runnemede, NJ. 
"WADERS: Gloves, hood all-in-one for 
5 BEES $298, CO.D, T. lacs Co.” 1634 
lin St., Los Angeles. Calif 


Hows 
Sills Maine 


REPTILE Catalogue 109, current bulletin 
Se iclotcal Hobby Catalogue ite, Chame- | $i 


‘ANNOUNCING “home study cours 
cotanercial ising Practica boolean 
a Broo! 


‘Good 
iy, 


tent init 
Sree, Write, Wagoter. P: 


ANGORAS. Giant Chinchillas, white 
giants—World’s moat ‘profitable "rabbit 
Finest pedigree. ‘heavy producing "prize 
inners. Literature ” sree. 

Edwardsville. Tinos, 


ANTIQUE-modern pistols, “revolvers 


Hustrated Catalog ase, Heike Wenon 3 Ti, 
20 FIELD GLASSES, 
TELESCOPES, ETC. 


“ixsOmm PRISM Binoculars. Zeiss de- 
sign. New. Save 18%, Sacrifice, $40.59 plus 
fax DuMaurier Co. 274 State, Elmira, RY. 


25 FROG RAISING 
"FROG Raising. New book teaches how. 
Marivoroueh. 1035 Mariborough, Detroit 15 


‘FROGS. Crayfish. fishing canes hard. 
‘wood. Lisis 10e. Vol Brashears. Berryville, 
‘Arkansas’ 


26 FCK FARMING 


“YOUR own business painting fi 
and smokestacks, Particulars tree, Skyline 
Gon W60l-A- Uniontown 

MAKE Beautif 
home for lerge prof 
Pree Wustrated whol 
Shell metal 


House. Bradenton, 
BAGSE Mapbls Bony ro. gaat, Lee 
profitable. “We teach details Tree 
Eager Ferme: st { wox 186" Campbell, 


“START lamp factory. Profitable, fasei- 
nating. easy fo learn IHustrated course 
Teaches You General instructions, whole 
fle catalog $100. Gearon Company. 64034 
North Oakley. Chicago. 

340.00 WEEKLY. Made growing mush- 
rooms, Presh. Driea. Dominion. Patent 
SSL 383. free spawn. North American, 169¥ 
‘Yonge. Toronto. Canada. 

RAISING Muskrats in hutches $1.00, 
Cowan. Box 561, Berkeley. Calit. 


| MAKE beautiful mirrors trom ordinary 
seindaw gles, No’ expensive equlbment 


JUGGLE Pour balls easy!!! Great fun, 
4 ‘unbelievable’ coordination. Th 


38000 cals. relics. 
Bintiocxs, 
Iustrated Catalog 260, Helee, Wenona3t, I, 


38 OLD STAMPS WANTED 


LARGE 160 page Just published. 
ase. We have supplied the best ticks to be- 


Rye 


‘Sith Pince. Chicago 31 


Wants” chiften” company, 
Bevery fills: Cult 

‘MAGAZINES (back Gated) —Toreign_ do 
Tisne’ puncte, ste Catalog ite, refunds 
so oberon's, 963 Pi ‘New York 
$2) new York. 

"ADULT bookalowues™ abe Pilteen— 
ph Fre etalon Hien, une Valley 
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ana, fented and stchaneed. uta 
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tustrateg catalogue Chatles Hall. Sepul= 
yoda Gant 
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Diamond, 


‘FREE —Pamous Americana tet 
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Siew 3c postage. 
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set ot 
“OLD Money wanted. Will pay €100.00 for | Presidential. set to the $5. A. total of 00 
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Bena ‘eked ot ‘Bie premiums | Una hed 

Eoin folder. May team much prod to 


“iporoval appllentts, Tatas 
Springteld 50. Mase, 


election to 


i 
Acthowil! 8. D. Engel & Co. 
Act owt! 8.'D. Engel &c 
“CONFEDERATE. States 

gut unused. 100. 
"Stamps" Box 


tates” twelve differ= 
ral “applicants 
fiy-Seven Albany 
‘Stamps—cataloging 
3e"to. approval appli- 
‘co Littleton 4, 


"PRE! Large catalog of mas 
tus if you remit ase for 
‘Magarine Robbins Co. 


3 
8 
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mined US. used ail le with approvals 
‘Hudson Go Bow’ a39 whither. Cali: 

PINE Approvals, Fast. personal service 
What ‘countries do ‘You prefer? it tend 
Thetr stampa. Sniten’ Skutner: 42d Locsst, 
Lone Beach 12. 


POSITIVELY Greatest tree offer—Latest 
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¥700. San Fran 


Exelopedta’ —abeatately free ig 
{Gr foreign approvals Veco 
‘Approval "Service. Box 

eto, Cait 


GIBRALTAR Packet Freo 
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sg gee Bias: LARS ates 
e TWELVE yaletie pitas [onan ste pera an 


$2.25) including Luxembourg’ Centennt 
Hurleane “disaster. Victory 


35 DIFFERENT Stamps 
carpenter. Wakeman Ave.. Newark 48-3. 


GOOD U.S. approvals used oF mint. 
Rare ester 24. Mass 


“NICARAGUA diamond” shaped pole 
mun approvals. Vareo Stamps, 6044 South 
Fairneld Chicago 29. Hlinobs. 


[FPERENT 
gi Bregaams wi tat 


© United Siates is oa approval. War 
prices. Metropolitan, 140-A™ Nassat 
few Yurk City 1 


‘GOVIREcllectors1 13 aiteren faheta af 
Natalie value, oly $1.0.” Coftineham 
lot Center, Box 7. 


SCARGT 
Petttan, Gubam others: plas 3 
Be din 05 (approvals). Gertata, 308 


ie Stay Pisa Bu are oa 
tlon==32 pages profusely iiustrated, Téen= 
Lifes “ai? “aimedit stamps. mamediaely. 


Given free ‘ith Io different stansps tram 
Vatican’ Cuy, Palestine. Cyprus. San Mas 
Fito ‘ate. Ali kent to “approval applicants 
for only 10. Price lists, Gareeion’ 
Soupany Box 816: Calas. 


50) DIFFERENT Uniled Stale ge PA 
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‘PREE Monthly lustrated 
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‘UNITED States 


‘08 approval Fant seri 
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‘18. Inglewood. 


“ROGUES Gallery Packet. Hitier-Musso- 
Sues Obey cae te | & 


Agana 


QPENNY (Approvals that satiaty, Ned 
Gronberg. Bor 5418, Philadelphia 43, Pa, 


1 Bi “Brooiign 30. 8. 
8, 201 SRA Sheet only > te apni 


canis for 0. 8. ME Haycock, 
Sit ot. Brosklye, Mey" 
BRITISH. Spanish. 


[PURCHASE trom purchase! Any 
approval Eimer’ Purchase, i4 Eat 
Rea Bireet. Newark 8. New Jersey. 
FRGAIN), 2.000 stamps from al 
world $100 5 G00) $500, amerean Samp 
Company.” Wiimitetan A-3108. 


ROOSEVELT, Churehill. stalin, Hitier, 
atic stinps tre fo anpfgvad apptleania 
‘Tamiamt Stamps, 
FINE. U.8. lorcgn, approvals. Roam, 
2b West sve St Chicago 2. he 
REE: Twenty diferent forelah “com> 
smetorative stazips to new approval appli: 
fants. Mogern Stamp Service. Box 12h 
‘Wakeineld“Beation. "Ne ¥. 


(CIPEX Gheet. commemorating 100th Ane 
niversary 1847 issue with 30 different U.S. 
Containing early issues commemorative, 
mal Gavieys, revetue. Catalog vale 
‘exceeds’ GSe~call Yor toe to "i 
ents only. Curhan Stamp, 

ester. Mans 


| AMAZING "@user Couniiiea” packet 


ee ot wnpraval 
1 Chinton Newark Nd 


sunt 
fia 


inventor 
Sh ie Wa, Waahe 


Resi patie vol American. 
Dept. ‘B20-Bye 


UNUSUAL hobby. Barn $10.00 aay. i 
‘ome: Pull instructions  $f.00. bill 
liver self-addressed. envelope. Textscraft 
Bos 78. Plerson Town, 


a _mOrziat aan ae 


rary Fauing etpe guy 41,00, for at 
Pe 
‘ceases prute Grder soo! Poultry Telos 


« 


2 Stount Morris. Ul 


ANTIQUES, RELICS, 
INDIAN ‘Goo! 


rae tans eae 
ft Florida. 


‘Stamp Company. Box €07. Alas. 


MINERALS 
& PRECIOUS STONES 


GEMS, precious and, semi-preci 
‘sine from ‘world Vee ee 
fect no. overhead, 


ZIRCONS. dlamone-tike. sparkle 


Pal wad 
$F CaMEAS, PHOTO SUPPLIES 
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Soe Tae 
ae ee 


Photo” Coloring 
Tia. Chicago 8. HL 
"Hi 


ftiogal 
13is Michigan Deve 


‘art Gms. To: 


cae 
sre eis, Salagacion sinays Huar- 


een "Str Boston 1. Mase 


‘6mm 0" MAGAZINE. Reloads 4 for 
$5.38, wrocesaine Dost 16000 Ham 
Bure: Detrolt 5. Alchigan. 

aia a ee 


tow Alamos. 


‘Practical Plano ‘Pa 
Tow. 62.00, i Gnora-slide Co. 
3122, Lawrence “Drive, Corpus 


ing $5,100.60 Sorapoxine. 
arranging, publishing Auto-Litho, Jensen, 
Florida, 


‘ACCORDION students. play beiter. 
sooner, with Visaage. $1.00." Afkay. ‘Box 
‘5172: Cleveland 13. Ohio. 

PHONOGRAPH records 206, Cal 
Paratnouat. SK-S13 East Market. Wilkes: 
Barre. Pena 


civ 183, Musi sie rom Mnnaturer’s 
$2119 Asworied tunes Hela Co. 
Wiest Tana street New York 23 
33 SONG WHITERS 
POEMS Wanted tobe wt to mile, Free 
feror Mune, S10-P8 8. 
Koneiee Calitornia 
‘SONGWRITERS, 
‘Advance 


GUARANTEED {reah abli-halo outdoor 
span, fist, Weston 21 
‘rect Three 


Pucher Phot 
Nera sii henge 2. fini 


pila oh i she fer, pte be osane 
‘Gamacinan’s: 3908.0 Basteru Avenue. Bal: 


tore 38 et 
‘SILENT sound filma supplies. 
esint 3900 80. ‘iaiien chess 


“Company. Be 
Beverly Hills, Cali fornia” taal 

OEMS, wanted for musical ain 
‘Boer for immediate consideration Hamann 
Service. 96 Manhattan Bldg. hilwaukee, 


jar wont Get 
Pree booklet. attractive 
btfer. Sone Service. Sil-J West 40th, Nu ¥. 


Picture ‘sive 2443314 
tra flan bulbs. James 

Bulya 3 NY, 
developing printing |. 
10"Lextngton, "Wethersfield 


48 PHOTO FINISMING 


"THREE prints each @ exposure roll 4c. 
‘Two each, 35c. One each 28e. Heprints Se. 
Fred A. Rustinan. Bode. tows 


‘SAVE $30.00 ‘Send stamp Tor de- 
tals Bonnie's Film Giso. 422 aren A 
Due, Hamilton. Onto. 
MAGAZINE 6mm 30” EK. Super X 
ie. Guaranieed Process 


ENLARGEMENTS Sx} ise. 10 380 
Glotay. or gull, Gorgeously ll colored, Soe 
Boll aelgara ar pred 0 Oe 

Hoe HH, Mitwbtes. wisconsin 
PROFESSIONAL #'x SO. 
‘piree, 31,00. Rishi negative! Mosber Stu 
dios, Vineyard Mayen “Mas, 

ROLL developed. § prints and two ea 
latgements se. Trial alter. Young Photo, 

‘100-0. Albany 2.8, ¥. 
ai? MELON, seprints. 91- Suburban Brae 
1410-8 Bond. Rock 


“OLD Photos restored. Pree eailmale 
RDaly. ‘Box 


‘Ansonia Station. NYC 25. 


‘Service. Pinest jumbo size ep- 
Rolo doe. Gver ght 


af © exponure relly 
P Deckle-eaged. prints of 
Tolls 


2 Sious Seer 
Bip Wt General P.O. Box 910. Wex 
Shbaormy amg ea, 
SASL see mann 
te oer ae 
cae aire 

Epartay tit Gs 


Si Raa 
Gu mgm werrn etre aes 
SPeae is eee wade 
Soe i eee om eae 
Sig tlie 


ART Bode 
sively. aduite tet 
Films. Box 105i~ Detroit 3h. ich. 


‘Exclose_ stamp. 


tite 31. 8. ¥. 


LOUIS Terres ane. Service. TORN 
Broadway, Oklahoma ‘City. Okla. Rétet- 
(ices, Write for Pree book! 

POEMS Wanted For  susical Setting, 
‘gent Duet Zor ie examination, Pise Star 
Nunie Masters, 668 Beacon. Mag. Boston, 
St RADIOS. SUPPLIES 

© PQcIPMENT 


MAKE Simple, Tubeleas, Dalteryions 
Distance-Getting ‘Orystal Radios, Crystal 
‘Aud ‘ilustratea Instruccions "S5e postpaid, 
‘Allen, 427-8. Cuintan, M 

US. Signal Corps Featherweight Ear 

‘service men and. @x- 
ant radio 

‘lo Oo 


HALLICRAYTERS, National other tadiow 
wholesole. “Terme. Weite. “Meury Radio, 
Butler” Stistourt 

BARGAINS — Compl 
headphone. werint i ons. 

#288, tree lint Redinehonogsaphs, 
‘Sadie Service, Blows City T, 


ok 


EXCLUSIVE Home Homies Select Filme. 
white for Pree List. Home Pix. 1678 Broad: 
ay. New York 19. 8. ¥. 

WE Buy. Sel, Rent. Bi 


‘change 
Mgries. Details. for dine. Midland. Boe 
Park 3. i 


38. Oak 


‘SWISS Musical unite $9.50. Mfuical 
ie. Bonen 1 weet dnd New York 1h 
MUSICAL movements. $350. 
Ponte ais Vole Phincehis ¢ Pa 


Permeability 
ager ei at) FAP Aicrgptone. We, Dac 
Tabe lester Waa vamamitter 


‘Amorose’s, Route Four. ichmond. ire 
gaa 
MARE selective. distance wetting cryatal 
ryiion Ait one tube tadion Tenproved de 
‘Usader: Laverne &. Calif “ 
(oir YOU, are realy interested i Elec: 
vend sour name, address, and 90 
fina will see that duu are furnished ins 
{formation on how to became a success. 42 
Mhave. in ‘this income building field. Sin= 
Cerely) Martin Haanen, Ortonville. Minn. 


seit PAGE Plane “18 Crystal Sete (SW 
‘hiles), Catalog. “Radio- 
Dullder"=-al a3e: Laboratories’ Eye-t Sea 
Carlos. California 
26 YEARS Experience fadio repairing at 


RADIO controlled garage door opener. 
Wrarks from ution tnvear Complete pias 


is TELEVISION 
TELEVISION: Telecraft diatributes 
‘Trans ts ely. “Build 


36 BUSINESS orrOmTCNEaes 


Novcanvaning, No Masulacturing, Lytke 
Box 2471, ‘Cleveland 12, Ohio. = 


START Your own ting business, 
highly. paid. ‘Learn at 

‘in'spare time. Send postcard for free 
electroplating booklet and. prool. Plater~ 


MAKE money spare time. write today. 
‘American Letter. New Market 1. . 3- 


Rubber, for making flexible 
Dottie 25e, 
‘Eteth St 


‘Box 322. Jacksonville, ilinols, 


East Orange. N. J. 


old batteries into new. Latest 
‘Laboratories, 


RECAST 
achievements, Battery 
pals. 


ori 
Giana st Ne" 


Tusinonm, zai 
one Suing atoparts anette. 


ee 
Eee See ae ES 
SSTART hone ksi mating gauge 
maibie” Aexibe® molar metgiinte ab 
Paasie” Aexibe® molds 
shoes.” Am tits Polder, Free. 
itive eM wna, Tit, 
se Bel aks ea 
ant jt 
Te. tea: dis | 


MANUFACTURE Yourst Cienners 
Polishes, Coumetics. Formula Catalog tree. 
Kemico, 10, Parkridge. 1 


mal As 
tol. etc, 


trays, 
‘store ‘de> 


Enorinous. wf 


fen detaie aed Raa tees 
ed Metal Cast Products Co.» Dept. 
“Boston Road, New York 0. 


COLORGLAZED Concrete Pottery made 
without molds, Patented method. Cemetery 
Products, novelties, tiles. Basement leake 
eal. Money-makine projects. Bookie’, 

Heese guy National potteries, 


anti, guid inarble, exible malan 
Write forfee bong: American Trades, Box 


Bal tr aa 

ooART Malorer ‘Bookshop—Eversthing 
furnished, 28¢ brings” booklet. “samples, 
gxeltineIdeag. "General Publications 


SSGON'T wees of Wanda; any ones? abot 
what to sell by mall. Sell Names. Right 
methods, " successful Bring large 


dens 
ois. Weite, Milton T. Clements, Pinel- 
‘Paik, Florida. 


‘money 
Particulars tree. Siite Co.. 220° | — 


RAISE Earthworms Tastructions $100, 
W. Hufiman, 391 Pleasant Lake, Wives 
Suinetion. eich 

SENSATIONAL new roller skate item. 


ets. Elkhart. Indiana, 

BE A used cat dealer, Tested plan $100 
gr details, Smith. 17 Rockland 
Yonkers. New York 


MANUFACTURE costume jewelry at 
home for" profit. hobby. therapy. Free 


Florida Supply Hose Bradenton. Plorida, 
‘SPECIAL Rubber for 


Pere 
Saati taa nae Stee 
er a = 

ace rt Gea a fae, 
veer 


“START "galorder oe 
exbiadnea, '35e brings "booklet iterature, 
Sheng laens, Cox 14-As Chiuien, Sau, 


0. Box. 263, 


prEABN, cra Toney wag ply your ale- 

whe. Kany and very Profitable, Complete 

Setalls $100. 0. Mills, 136" Lexington 
Yentob 


_ RUB! Tilustrated list Pree. 

RUE aa TT 
wae ke 

Seer a 


logues novelties. Nosksndet “Piee 
"jooker. Haiman t Onis 
‘GOODYEAR—Hat natural Malaya, 19% 
‘heavy brushing rubber for molds, ei Bl halt 
Bin 6oe"Gootsear’ aia Stake See 


| OPERATE home business that mi 
{the road to. independence. Write. 
‘736-5 'N. Bernard, Chleago. Iinois, 


ee 
Fe aerate 
ose 


fe 
B 
i} 
‘3 
5 
ra 
Bi 
e: 


oducts Coinp 
ae, Brora 


se a te 

AOR ot egies seem a 
ae SS 
ano 


| INCOME from local information. No sell- 
ing. Details 28c. Neher Co.. LaVerne, Calf 


al 
peat eta ee "Buvern 
3 Diversey. Chicago. Ti 


THOME Workers wanted to -hand-spin 
‘Angora Wool. Either Sex. House of “An 
fora. 84. Springfeld. HI 


(CALLY inclined? ResurTace 
Eatetime “business. oy 


“BE Your own boss. Metallize baby shoes. 
‘At home spare time: Schwieger. 8404 West 


RUBACREAM! Natural Rubber Latext 
‘Makes molds quicker! Thicker! Pree Sam. 
ple ‘convinces! Casteraft Studios. 500-5 
Piftn Avenue. New York 11. 

[SELL ofice supplies by mail trom home 
office.” Plenty ‘repeat’ business with good 
profits. Descriptive literature tree. Glenn 


Enyder. 5-P Spring Street. Beachwood. 
Chestnut." Wauwatosa 13. Wis New Jersey, 

“MONEYMAKING opportunities” inmall | PRESERVE baby shoes Gold. Silver 
order Write immediately. Wayne A. Burger. | Bronze. Instructions $1.00. Johnson. 2611 
Baltic. Ohto. Harriet, Minneapolis 8, Minnesota. 


‘Dusinesses. bought 
brokered. Write for Pree bulletin of exetic 
‘Turnipeced. nes Box 


oe. Faves 1 


| Soar semis ees ae tr aos 
tom Holm, 128 Oaklandon, ‘Tagiana. 


[G Money in “Kitty-Kat™ baby shoes 
gamete vainail plan. ‘No-Co-Ro, Oakland 


GET it for them wholesale. Be commu- 
‘Duyer,nationally-knowe merchaadise 
Fadlos. refrigerators. washers. aweevers. 
Eipewriters. etc, Savings upto 30° This 
pleasant. easy Work can earn up to’ $3000 
Get detalla today, Kraft. Aurora 9 


$120.50” GUARANTEED weckly, 
$100" deposit. staunette, “27 
tevet, New Yark 2 

‘WATCHES. wholesale, Weballt_ Bivins 
‘walthams. Bulovas. ete. 169-73, "up; nes 
hd’ used diamond: Fallrond,. 20 wrist 
EBiuorte see Brookings Xi, Little 


‘ELECTROWLA ver Uns, deliver 
pepe ele Do tom Ts Vea. 
& Ainp. “inte “$19.06, Ap, unit ‘$29.98 
sea" Spting eateucione Tnstraetins 

gh "Rel Hectic Products. 431 


WOULD yeu"p 4350, made 
pao zateg? Sook ets “Sad, Succens- 
aoe Some ‘offer ‘occa= 


‘START jour own business! Wie money 

manuracturing movelties. plaques, statue 

807, de, curse. Write ‘bin Products, 
isa Broad ‘Street. ‘Boston 


BiG classified ai egg ata i end Tasting 160 Len 
ink Wholesalers-c25e. Lawrence: 200 North, 
Ee a Seneki te Sopot, 


18d "Sasha Detott' Michigaa 


“BIGGEST 2c value ever offered) Three 
big isues “Opportunities Preferred: 
fe saa ae Thuildieg ‘magazine pub- 


Sollar Iden "Relereace 

175. value, ony abet 
Hung! oat Pobilsher. Box “8s. Dor= 
chester. 


‘WIN Contest money. send 2 
ggutrartions for writing winning answers, 
Winacontest. 2 "Westlake "AVe., “AUDUFS, 
New York 

‘LEARN FepaiFing 
Engineer offers. soney makin 
Battery Bureau, 2225 North 44 
Saukee, Wise ee 


HANDYMOIN—Earh, money howe operat 


BOR oat oo 


‘maxing, plans: 
Tara free! Bllte Co. 


‘ai-k Orand st 


a vucee Liguid Rubber for walking fex- 
oi ying Gate por 
fat $2.00. Gr 


Particy 


a8 Bunt sara Weroet cinseland’ 3 Ohio. | olay Ein 'Sivect_ Dalen, Tena 
"AT" Hone Your own manulactwrine | “'MpCHANTOALLY mmclond®  evariace 
butihea," Making pontine #1 0 novelties | putener tiga. -Litectine pusiess Hoy 


Moise "Eversthing ‘spplied 
Wie So-to Works, Best, "Break Eove- 
a iint ioe Fale we Sa 


siacing course ceils how "Literature ee 
‘emo:ehoaree, 4062 Gataipa, Chicago 90. 


acer wees 
Biter 


Mone fit, Bape Base, Novelty 
sufietions $1.00, Supe) e 
Biche Box’ so. Hrde Pack 39. 


Ta Veading Machiges 

‘eitalest capil tart ‘brings, immediate 
ta. that build ‘permanedt profitable 
as Harting nates fee, Becker 

Senders i lion. Wine 


ins 


‘Seperignies, 
free. Baward 
‘wichigan Ci 


UNPAINTED Plaster 
ful deaigns. easily decorated “with water 
colors or oll paints, Prot or Hobby, Tue 
area List Pree, dustibutors of Rew Loxite 
A'Pirestone Product, “or Molda, Midwest 

‘fob “Cedar. Anaconda, 


faucet easily with GUE 
rebair bits For details, Great Lakes Met 
Specanty Mig! on 1480" W North ‘Ave, 
en poetics 
BARGATS Li54 
nee, a 


ret 


RAE Gover, Malte $2.00. & Bimer- 
maa ee 


7 finke money at 
‘American Stamp 


tot indie Tae Desc 
Fee "Biite 00.. 220-4 Grand 


ne 


SEAL “mnntactara formes LR 
ree, Cimiaine: Chemint, Gorden Avene, 
Srricate 408. 


gets! Meat a 
Wie Ged. Norfoll 8 Va. 
Sa ae sate a 


sites secrete, Amacing folio Pree. Formica: 
NAY Boe 672. Dayton. Ohio, 

10.000 FORMULAS and trade secrets, 
ree TRerature, “tiinans, $3) inestoh 
‘Ave. Brooklyn 3. 8. 

Tiere Pompas-Oaniiey “aaneion 
uring processes. Literature tree. Chemleal 
Servicer Eawardsvlle. Iino 


30 PLASTICS 


TCOGITE, Plies. All aie aheets Cit 


lo 
Ave, New York 1 8. ¥. 


PLASTIC, initiis, “ailaln, “novetie. 
andy for monograine”'decoratighs pina 
“Assorted. package 5c, 

Seat tang New York 18 Re. 


PLASTIC—Sheets,_ Rods, | Tubes 
Free. List. Plastic Supply’ Co.. 3618 ‘St 
Louis Avenue. St. Louis 6. 


'LOCTTE aid Pleielas reioant 


Generous asvortment $1.00 
ustrial Manufacturing.” Box 
Station. Los Angeles 55. Cali 
INTERNAL Carved swans. Dlucbirds 
solaitan” butterfies. ‘ete pine. $1.30, ose 
ndings Also aifte and novelties Crystal 
Ploral Novelty Go.. Somerville, New Jersey. 


Hollywood 28. Callt 

BOYS Wanted. Over $50 week! Sell name 
plates for front, doors. Write National. 
HIUR Summer. Boston. Mass 


SELL New-—used clothing from home, 
auto. store” Men's sults. $1.17, Leather 
Jackets 85e. Qvercoats 2c. Dresses. 17e. 
Ladies: coais 38. Other bargains, Catalog 
free. 5 & N_S65A. Roosevelt. Chicago, 


7 
Hotter than n firecracker Big Profits. eum 


RELIABLE man with ear wanted t call 
on farmers. Wonderful opportunity now. 
Sis $20 tna day. No experience or capital 

Petmanent, Write today. Me 
Go Depe’ 0. Freeport 


ot 10"; 


Send’ $3.00 ‘WestCoast, Canada. Mexico 
$5.75) ‘or complete 20 project kit including 
‘he pound liquid Cascolite. Castalite. Dept 
Dead, Box 211. Kenilworth. TU. 


ALAMEA Toe Last Preailer” iia 
tholtsands of excellent opportunities. ‘$1.00 
brings government map and. copyrighted 
Report ‘with authentic listing of fishing 
mining. “fur farming. prospecting. avie- 
Tlons construction homestead lands 
fiatke Opportunist. Dept. PS. Box’ 683 
Hollywood 28. Calif: 
| FOREIGN positions? Now is the ume. 
| watest list’ meluding Central & 3. Amer- 
fen. 200 Firms. $2.00. Pox Info Service. 2514 
| W! Broadway. Corpus Christi. Texas. 
FOREIGN Employment!? List of 70 com- 
panies. with foreign interests $1.00. or 
COD. Foreign Service Institute, Bax 3934 


“LUMINOUS Paints will glow in dark 
Six colors, Pairmount “Chemical Go, 136 
Liberty 'St.. New. York 


tor 
tablished 1931. John 3. Wit 
he Went ard street 

““SINKER molds for making your own 
sinkers, Several styics, ‘many’ sizes. Pree 
iit older, Reading instrument Co., 


ing Tnelading Rood Prod 
ium and bareai 
mad card for cain 


cold 5 
Paine chine: Oheniatey Mineralogy. 
tl, Bats, ey cabieraiee, | Empl ‘etalie Letter Go. 7 N Clark 
(COMPLETE Supply Catalog. 10 Pierin | rargn- Buse Pang Rach. New Polis: Ab 
ghernienl 0-H Edith: Salt Lake City 4 | Salutety Beautiful Free Samples, Alas, 94 
Stan Toth, Chicago 36 
CHEMICATS, ‘A DRESS yours with every 3 you order 
Se. Chemteat for yourselt "and TamuyAniazing “new 
foie then ing. Pree Harford 


_ LABORATORY supplies. chemicals. glass 


HATE. cic, low prices. Laree calnlog ie 
Microscopic 
26e.. ‘National 
Hished 1008, 2204 W. North Ave.. Chicago 


a 


~GHEMICALS, ounce quantities. appara- 
uk calor}, "Plelacher's Laboratories 
_ INTERESTING _ catalorue, chemicals. 
rare elements small quantities, te. J 
Herron, Vicor Laboratories. Guenevilie, 
Galit 

CHEMICALS th all fades and quant 
ea Gat 8, Celle hemi co. S86 

"Ave. Cincinn 

SSUEICAL iboraiory_ wed: SUupmeRt 
chemicals, glastware. books. ete Sacrifice 
rice. Lacy" Boyer. Woodstock \ 

‘BIO Chemical value! Only $2.50—3 dif- 
ferent chemieals for home’ experiments— 
Ait nenlyottied, ‘et a Co. 100 linge 


m HELP WANTED 


‘SALESMEN: Big money showing bull 
‘wners sensational products cuts esuen~ 
tial reba 'fost up 


uh 


"Tors. Bix average 


Bonus, 
Frock. 


129139, Cincinnati. Obie, 


| Fite ample outat Write Vicor Thooses, 
| Dept. V-29° Chippewa Falls. Wis. 


‘MAKE more money selling personal ni- 
Ualed Individualized belts. buckles. cap 
badges. "tie holders. 2.000 emblems “to 


| RESTAURANT Salesmen—New fast sell- 
ing sideline that nets 200", Sample {ree 


‘Theron Fox. 104A Carolyn, San Jose 10, 
Galt 


DOUBLE Duiy_ shopping bat. Zips open 
Instantly changes trom small to inrge alee 
Lightning seller” Samples sent on trial, 
Kristee 121." Akron. Oho, 

“SPRING Months offer money maKIng op- 
portunities. Easy sales. Unitmited market 

‘Our helps build busl- 
wi eat 


{a1 STARTS you in business, Sell DeLuxe 
ties. 100". wool interlining. Costs you only 
‘HT per doven.” you make 88.00 doven. Send 


$100 fr Spegial Introductory afer two 

DeLuxe ties, Catalog complete, i 

Philip's Neckwear 30 West zina St. Dept 

Beal. New York 10. maaan 
AMAZING offer—8i5 is yours for selling 

fatty $1.00 boxes of entirely different. new 

Deluxe Aul-Oceasion cards, Each box sells 

for $1.00, your profit, S0c. it costs ‘not 

tg uy, Write today, top aampies Cheer 

Card’ co. ‘White Plains, ¥ 


_ EVERYBODY 


feet hurt. 5 


1 
tend feiet 200; oso. Haceloat penta 
IDE: Quakertown 2. Penn 

ISTH Increase Zour TaSomeT 
wholes arte Monssmctias 


lana. "Write Bowden Service. Box ‘007%: 
Trotedo. Oni 


| AMAZING, Profits selling personal Tie 
ualedindiidiadiea “puctes ‘belts ea 


i holaern Bestbie’ cao, baste 
Bos tnbleme te te Ha pees 
ire oaay petal at of Hawes 
pany bax aah. Roanoke. Virgin, 
og a ee 
tuauery. Soule Ieee Dunas’ Sontord, 
Horie 
"MEN'S Shiri pajaman colon area 
ashen” slr tautoaliora woeeaakee ttt 
Sktod aig "corHoekitve Genre'at Ne 
“DEALERSHIPS, Sweeline No-Rub Re 


Chieago 3, Ti, 
aREE Water and our concentrates make 


ue eed 
Raa J 
‘news silverplat "a 


‘Chicago 12. Th 


SALESMEN. Earn $100.00 week!y. selling 

gui. palr shoes daily Corunision and 
Bonus. “Wide ‘variety Jor men. women. 

children, No. investment” Bx 

Sscomiey, Tenner shoes. 22 

1 FIRE Extinguisher 
gitect"Pire-killer”, 101 Pranklin, S¥ra 
ase 1. New York. 

FACTORY. agents-dealers, Gas mower 
(alaytae)—s99'30. ‘Photos Free Rotacut. 
M2018" Excelsior springs. Mo- 

AGENTS wanted for Tiresignal_ Past 
lt ‘etice ieee fia res 96 auto 
our," Sapie 3h to. Thcenenal,’ Dept 

‘Box leet, Los “Angeles. 38 


B NFORMATION = Wholesale sly 
sources. Moneymaking plans. Increase your 
incon. “Write eyantd” Station, Smith 


‘nylons given if Kendex hosiery 
runs oF snags! Mere words could not Dos 
bly xpress: the ‘almost unbelievable op- 
porlunity you. now have to make money 
Taking orders {or the world's caly complete 
line ‘of wonten's. beautiful hosiery actually 
Muaranteed aeainet everything! Pree ree 
plmcements, made reenrdiens whether cate 

‘oF abuse. Not sold in stores. Here 1s 
ales dynamite that will blast your eara= 
{igs co, the aky. Even. it your never sold 
thing "in your’ iife. three magic, words 

thine” 


fons, rayons. etc. in different lengths. You 
need ho money or experience, Simply write 
orders. We deliver and collect. Liberal a= 
ance cash earnings plus buike cash bonus 
Write orders spare or full time; exclusively 
or as a side line. Everything you need to 
Start making money furnished tree and 

jaid. Just end name and address on 
Posteard Yor Your free outfit. No obliga 
Hien lWeite Dept, 121. Kendex Co.Baby- 


in 
Sib East 45th Street, Beookiya 3. New ore: 
WOULD you pay ¥e—first $350 made 
olor-illusteated, book "308 Odd. Success 
fur ‘Roterprises” tree! Proven! Work. 
home.” oMee. Expect something odd! Pa- 
eifle. Ovennaide- California. = 
‘SAVE! Half million articles wholesale. 


pirectory "ide. ‘Publisners, Box” 1303-A6 
ofits. Bie repeat bual= 

‘owest "priced 

art-time. 

ence, investment. unnecessary. Pree 


By 

felling outnt. ‘Coltsox. 145-Ke Purchase. 

Boston 10, Mass. 

SELL! Balloons. Combe, Specialty Mer 

shandise, “Garter Distributors 
ity. Tex 

SELL, Brillant new Cury-O-Syas any 

copy, one price. ‘Callas Company, 

Hamittens Detroit i. “seb, 


$210.49 1 ONE week—Unusual? Not at 
al dust 


uired—no experience necessary You make 
Sie prodi oa. Arai sate and fli Stet oh 
Fepeat buses. Every business, ste, ince 
tory: et rospects. Write John Porter, 
S59 thaiana, Dept 390. Chicare Te 
"EARN §25 a day and more selling nalion- 
ally advertised aluminumare, silverware 
fessure cookers and jewelry. Tt ts simple 
us show you how to make big ‘profits 
‘with no. taveatment, “Write Continental 
Frets, Dye, OF 20 Grmetee avenue 
eISALESMEN wil cen up This pear wr 
ine our Blectric fans an 
Write Universal Pan’ Co.. Peru. 


3800 LATEST Used _Correspon: 
courses. Catalog £0c. BG. Bimstord, N.Y, 
HYPNOTISM. “How I Hypnotize 
Dr. Lonk. D-1618. Palatine, linols 
HOW To Become A Professional Lotter 
Writer" Free booklet. Letter Writing Tn- 
stitute, 45 West 39th. New York. N. 
69 CONTESTS 
‘31,000 000 PREE—Yearly—Contests. Win 
foruune. We prepare entzies—iowest cost. 
Weil," Research. 13 Earl Street, Red Bank, 
fen Jersey. 
70__ LANGUAGE OUTFITS 


Riethod. Save tae. work, joney. Linea 
phone Correspondence Courses are avail 
bie to veterans under Gl. Bill of Rights 
Send for tree book. State it G.1. Lingue- 
phove fnstitute, CA Bldg, New Fork 


72 AUTHORS SERVICE 


‘E- 
Bevience Uanecesary. | Patented» Fosie- 
raph assures accurate fitting. Pree selling 


EDUCATIONAL 
AND INSTRUCTION 


cperience unnecessary, 
Free’ bulletin. Mo Goligation. “Franviin 
Credit School. Dept, 


‘SELL advertising booklets. service sta- 
Hone “garages, fie iiterature. Ruberts, 
Carthage. 2 


inayat howe like T doi Welle 
ah fy tS). Covington. Ky. 

SEL, Ultra blue Mock senso, saren 

‘slogans. Le 
PP He%cont eo ells Ser Make money 
Bample. free. ‘Lowy, @, West Broadway 
Bopt. 318. New York City CD. 

MONEY ev Take orders for our 
augetime Photo: Plague. they tell on sight. 
inde from any. photo. snapshot or ees: 
five. Send for tree details. Quaker Photo- 

ingue Co, 94" Walnut Street, Phila 
Seiphia 12m 
2 HIGHGRADE SALESMEN 


START Your own business on our capi 
tal Always your own boss. Hundreds aver~ 
je, Mom toss tbe anal sles year 

er rear. We suoply stocks eauipment on 
fredit, 200 Nome necessities. Selling experi- 
fence tuinecessary to start” Wonderful op- 
portunity to owa pleasant: proftabte bati- 
Ress backed by world-wide Ingustrs. Write 
Rawleigh's. Dept. D-U-PSC. Freeport, Ill 


AMAZING discovers. Master Giaze. puts 
pie 


Dalwaukee, Wise 


tril 


NEW Writers Needed. Nonfiction mate> 
ial demand is booming. Many magarine 


editors ‘buy features and s"hilers™ from 
Sew weiters, Our Earn Ax You Learn ler: 
sons ‘prepare you to meet their require 
‘ents, Experience unecessary. Reasonable 

unewcelled service, Details. sample 


nice 


"Bere 
So 7th St. Dept 21, St, Louie 2, Mo, 
73 ___ BUSINESS NERVICE 
MATL Forwarding. Confidential. Letter 
25e, Monthiy $2.00, Prompt service, Special 
Services performed, Buchanan, ‘Dept. 2, 
16 Lisie Ave. Binghamton, N.Y. 
MANUFACTURERS "Names moat _any 
item made. $1.00 brings list. HMC Come 
Dany. "Mecea 1, Indiana, 
74 CARTOONING, SIGN PAINTING, 
‘DRAWING AIDS. 


Hi Make “Honey, With Simwie 
Cartoons"'=A Book’ everyase who 


eee ob 
| iG biessant Hike Onis, 
STALEY Tet Free Jiperiean ‘School 
Commercial Art. Box: 

ER ny eines Sooying 
plicit ‘aime “cartagna Yor 

‘Argyle (2-8). Wisconsin. 

“CARTOONING. sketching. ots. 31 lea 
sons, 600 illustrations. including drawing 
aper. pens, pencils. 31,00 complete: Ameri= 
fan"Stamp ‘Company. Wilmington O-4108, 

“CARTOONS and drawing 
$1.00. (refunded). Catalon 
Lienburg 30. Mass, 


i 
ivertiners 


how! -tnciuces 


"stunta) Camplete, 
“Box 00, Berwen: 
ee 


EI RUBBER STAMPS 
(ES. cushioned indexed 60¢ Pads 3c, 
Print-huptits Wauwatoua, Wis. 


‘RUBBER flame Dhusrated Dlerapars 
tree. Lee-Vall te AD, Box 1242, 
[odianapotie 6, Tnatana’ 


33 PRINTING OUTFTPS, SUPPLIES 


fans im 
great demand, We train you in your spare | PRINTING outfits. type. Send dim 
{ine, in sour own home, ‘You can mustrated supply Book Kelsey AB) Met 
ible shading: rite for free catalogue. | den. Connecticut, 
pert z ‘ “PRINTOMATIC™ Sellfesding Post Card 
Austin. Texas, stench Printing Dupliestors | #0:50 Op. 
Office Size. Duplicators, Pinte, He 
3 $35.41 Up,” Literature 
Free. Pittsburgh “Typewriter Supply, 3 
WE Fourth Ave.. Pittsburgh 22, Pa. 
INEXPENSIVE home-made ~ printing 
Complete’ course, press, Detalis tree, Novelty Sop. Downes 


‘American “Staiap 
Sompany. Wilmington Pe-tios, Deaware 


ie: Louisiana. 


UBBER Stamps all kinds, catalogue 
sogibrin and Stay ‘Go. Box 172, Bostan 


‘PRINTING Presses. Type Supplies, Lists 
der Turnbaugh Service. Laystite. Peanm. 


WANTED. Chandler—Price presses 
gue, auvwhere. Levioson, ‘Box sie. New 


‘ow printing outs Newly ia 
ented. Blenpiate process." Plexnervice 


eerie 2. Wisconsin, 
ETC. 
1,000, BUSINESS cards printed prepaid 


$2180) "Reliable Print Shop” 90! E. “Jenere 
fom Louiseiie. 
sonal 
ples 


QUALITY Printing: Business. pen 
gtationery.. State requirements 
joducts,” 99" Morrison. Punks: 


pele? BUSINESS carte Toe PIRES FA 
ald W. At. Davis: #39 ‘Chicago 
iD 106 Now. 


mer te oe 
‘order, ‘Press 
‘or 


Bureet. Now York 21. N.Y. 


op GAS Stations: Printing receipe 
amples Berliner. 368i" Aftiwaukee. Chi- 
ea 


109 MIDGET pervonalited cards to eenii- 
int Teather ease’ $1 00" A litte card cfeates 
ARIE Unpreeiogice Casa Company 

$5 Street. Brooklyn 12. KY. 


INVENTORS: Lear how to protect your 
invention. ‘The United States Parent Osice 
‘dvises the inventor. unless. familiar wi 
Sch matters. to engage m eompetent reels: 

Went attorney or agent to represent 

‘maintain a wait of reelstered 

ateye attcrners ready to serve yo in the 


forneya. aaB-b Duiriet National Bullaing, 
Washineton. D.C. 


INVENTORS-—Send today Tor 
Patent Information” ouldining preliminary 
tops to be taken lwatd Patent Protect 


orm “Victor 3, tivune de Co. 342-D Merlin 


“Detailed 


INVENTORS: Without obligation. write 
for information explaining tne stepe Tou 
should take to secure a, Patent ‘on. Your 
GRvention John 'N.- Randolph, ‘Revictered 
Fatent Attorney. 208 ‘Columbian Bids 
‘Washizetoa 1G. 

MAKE money from 
Geaylana. $513 ‘Grace. 

INVENTORS: The usual Pirst Step to 
have a search of the U.S Patent cone 


PATENTED. unpatented inventions 
wanted. We have tremendous ists 


lana 1 Cat 
s_ PATENTS 
FREE Pamphlet “O" will tell you how 


omcbekge  ike ae ee 
fer” market. Elo’ Development Co 
aceite 


cy MANUFACTURING 


_ MODELS small lot manufacturing, met 
ais plastics. ete, Mliburn. Burlington. Ay 


89_MODELS, MODEL SUPPLIES 
[MOST compicte Wiuatrated —Cataloy= 
“GRO OOF Met “Hattrgud” pone cher 
Piblbted Send Sloe aling Rely, S307 


paiereweecae 
eer ertece Sal 
Sadi aati hie a 


the development of inventions The Rules 
of Practice of the U.S. Patent Office advises 


e 
Service. U.S. tndustrial Reyearch 
‘Aven. Staten island 


ee xs 
ie : Fe 
A Sa Sel eee 
information ree, Miaa Masbate 

ares, 


ditered Patent altarneys. Q43-2 View 
dine. Washington 


PATERT practice Beare 0-3 Patent 
Offer. Validity and initingetentinvesti= 
fatichs ‘and opitons.” Booklet and’ form 
fividence ot Conception’ forwarded upon 
request. Lancaster.” Allwine “@. famine. 
Rewsisred (Patent aliorners. "suite, 41a 
SEG ot Wa 


ng. Washington, 1° 
na Auioeneye. Write 
INVENTORS: Without obliation. write 
for information explaining the steps Fou 
Should ‘take to. secure a Patent." Jotn’ 3. 

Randioh aegaterea Patent Attorney” 207 
Golumblai Blea. Washington 


es Avé.. Depe 056, Bi 
MODEL Ship Builders 190 

for authentic. preciion ware a 
{or ety likistzesea fully Sencriptive cate 
‘logue im full color of damous sige of tll 
Eins Onis Sse Halesite echt Service tne 
Beat Sisal. “Lo. and 

"SHIP and Yacht model “ttina 

Ene et 25 fr aera at 
‘hanareds 


{UHLD Model Ships, ‘Catalog 
Yee ideal St" rene: th Stree Nee 
York 43, N. ¥. if 
«SHIP ode! Kite and Gitines, ak come 
plete stock in New: Bogianas af Boucher, 
Fisher “Atarine’ Mdels Muse! sh pw 
Fitts.“ blana: fous inode Sachi al 
‘Rent tituetrated ‘atalog Seon. Sunes 
iiss a Ga. the Dept. M220 tate Stet, 


Sie ‘eaciite ho 
strs-4) Pith th AN Peal 

JET Propuluion powers model plane) Rit 
37s Resin TAS tn sure Jackson 
Meiges 6 


iets. fools. 
Cofe. Ventura, Calif, 


Seale sites Write poxtenta for ire pictues 
folder. Seale-Duil Materials ‘Ine 4038 
Havenawood “Ave. ‘chicago 48, i 


Ipveaters, Depts 200. 1 aw. 
Wash rb. aidan 
TV Patented or un= 
con 


IRVENTORS, For “Record 


“ANVENTORS: Write Ipr free brochure 


“Evidence of Invention.” Labiner, World 
Buliging. New York 1. 


7 | Have you goed patentable 
igees? Write Patent “Agent Metzler. i 
‘West «2nd. New York: 


‘SMALL, restions wapied BF manuiac- 
Write tor eeaial Sul tea9 Euclid 
Giereland. Onio. 


ray fon and strtons 
S555 pont oid Wale fo Hee clo ened 
RMyostnil' Road Bevery wile: Gal, 


LEATHER.Crafters: Free 1948 catalog 
shorn easily completed prosets, failing 

Tools. ides and. aceessaries, Ester 
Peather'Go. 148 St Paul St Rochester & 
New York. 


FREE folde-—“Amaring new service 
Miteriais furnished to build” prolecta fea 
tured th ‘this magazine, Project Meadqusr- 
fers. 17568 Henderson. ‘Chicago 13. it 

COPPER Strips. cold rolied,, 025 ia 
thick. Assortment § sizes,'1, 2-3. ¢ and 6 
en widthie. 12 inch lengins, $1.00. 34 inet 
Tengeha, 39.18. Post pala Free. 
Groundinaster Company. Bodlder. Cola. 

PATTERNS: Vive littie novelties #160 
Postpaid. Tolie's, 300 91h Ave SE Aber~ 
deen 80D. 

one EE Hem a OE 
only. Mactan 

OATAGOT Many, ist epee 
terns. erate books-bookiets. decals. Wols, 


Omer 90 full ne tay, nageley 
Eat Medway. Mase" OF 


CREAND Wey Seis Sens wretwaich 
"far: Insurance 


oor Pe 
Sert St." Philaceipiia. "Pa" Dept. Bel 


PATTERNS 40 Pictures of new Jieaw 
ars illustrated Folder 100. Soames 
141. Omalsa 1. Nebr 
“PAST selling Good profits making I 
chairs. furniture. toys. tiluatrated folders 
St popular items 296. refundable. Summer” 
erate tuaign 42 Vernon ‘St Dept KH, 

on 88. Man 


EATHERCRAPT fandbaxs 
1 0" ‘Bilas $1.00. Helts's.00, all these 

30, Lampkin ‘Arteratt, Box 641-8, Cul= 
yer Guy: Cait 


MARE your own initial Heclasp. We a 
nF te Zend cut old-Alled metal 1/20, 


heen's Seweiry Mig. 
"363 Ocean Parkway. Brooklyn 18. X.¥. 


HULL Automobile compass, value $4.95 
brand ‘hew. 6250. Prisms for'@ 2 0_0F 
3'x'30 bingedlars. brand new, $1.80 each, 
Otiset) prisms to be “attached ‘to 7 % 86 


See ea aunt fea 
Brat ne", : 
SE ae a er ae 


LS erga ae Red Nes $2.09 each, May Ge 
livery. Ingemar Peterson, Vergas, Mla 


Sorted 9695, cash or O:0.D, No two alike. 
Biante. $210 8th’ Cubbece” Tekan 

TOY, Pistols. wholesale 
gular free G6. Grott, 
Eaneaster™ Penna 


‘etal, Cire 
Ti6 ‘Broad ‘Se 


~ RILINESTONES — Moonstones — Pearle 
rinelnen Pree iterate, Heber, 1900-8 


intese 
Ares N EL Washington 18,', ©. Anents 


‘SPECIAL 17 Pull Bined 
“Toye and Novel 
jooaeratt, Saginaw. Mich, 


"SCRAP leather. large sizes. aigorted col 

gre 5 1b. $3.95. Rbterprise. “‘Sheborean 

Wisconsin 

92 BLUEPRINTS AND PLANS 
"PLANS—All types Catalog (40 pages) 256. 

Retlindabie. Howling. 226 W. 13304. NVC. 

95 BUILD IT YOURSELP 
BARBECUE Oven—Bulld it yourself to 


‘own back yard with parts and tnstruc> 
igninhed, Write or free information. 


IROOM a Foul eatate broker. Write for 
vise dal ‘siamuough, 901 Cedar, Plaine 


Enstrumenta, 
Broad St. Phila. 6. 


PIPE, Carving Kis Tie, secant 166 
pides 3c ‘Literature. free, Carvapipe, 
BRA Dixie, Hamilton, Onto, 


EW combination PiaghTan Rey hai, 
sells On sient Hevailg Soe. Your coat 63-00 
Gooens Me Branehe. Towanda 3. Pa. 


YOUR Name on,rach of the Git Band 
633.75 Bout Coens 

PIPE, smokers Pree Iiterature. Latest 

development in smoking pipes Flexo pipe 

[adjustable for comfort. Celaho Big. Cos 

Shaw ott Tenth Ave. 30¥, 

98 RAZOR BLADES, SHAVERS 


10 POUBLEDOR, blades. Dige Sel 
$1'09 FP. Cera 6008 Dewer. 


BarsB-Kit, 4729 Troest, Kansas City. Mo, 
ROTARY 


ggmelete’ machi 
Mower Lonrviie. 1 


BUILD your own tilting 
Plana fad aatruciony) $1.00, Metal parts 
favailable.” Write for’ descripts 
‘wim i. 'Crandall Company. 1000 Prult= 
Yale Ave. Oukiand 1, Calltorsia 


BUILT-In Kitens 


‘cabinets—$1.00 brings 
detailed” plans and speeifieations showing 
Sonstraction methods, Will At any kitehen. 
‘Thombert Co.. Box 44. Newton. Towa. 


BUILD concrete block machine. Ea 


7182-. Snneapolie 7. Minnesota. 


_i00_DOUBLEDGE 1.00, Best auality, 
fee bluestesl” Sailefaction, 


GET $1.25 eaaranteed Fire extinguishers, 
sscheait or" aas"S. Bulut, ‘Mines 


‘Modern Products, P.°O. Box 
New York 2 


QP ARUNG Goli—Twe mamactin Fas 
Promecior, Bi0s. Duteh ‘Plat 


fide and aoe 


Dersonal adja 
Brot 
ghlang "Park. New San 


ike. No. 


‘MAKE your own 14 pound Modulite con- IQUIRE Now about our Hame Mite Mewar Et Qe 
quate, blocks. Build: for lees. How booklet | service for 20° Sex 30° one Door. two | {Mners., Write bhictieecnons 
Be. Peerless. New Lenox 1. titioois ‘bed com homes toaay for East 
TT GONCRETE Block Homes” 22” page | #3, ywiborns Fark Goumkes | 2% SameDRAS: 

Dooklet: drawines, instructions on how to | D°BL se 1270 a toasp 7 Bonitive comfort po an- 
Bulhd ja". entioot. Ciel aei- ho steel, no te Smit 
eer, Bichbore “APPLIANCE & building ‘ 


9% WATCH REPAIRING 


MATCH, and clckmoters Handbook — 
written $5.79, ‘Bngingers 
Book Service, w9'W. atin Se, Rew Work 


“we 
‘Prantlin Institute. 


EXCHANGE those neckties you Dislike 
Send six ties and $1.00 for six. different 

tate ‘color preference. ABO Ex~ 
Box 1, St, Joe, arkansas 


‘ART, 
gle S013 $1.60? Novesty Supe. daar aut 


scenic. photo 35e, 4 $1.00. Color 


Van Buren,  Phoen! 


vines 
Money Back Guaranice Our fh” year! 
Postcard. ‘Matorkn ‘Products White ‘Bear 
Take, Minn 


TL, forwarded from Loa Angeles, Call- 
fornia, 250 per letter” hail Bacitsives, Box 
‘eb. Los Angeles 15, California 


ADVERTISING Sensation! Reach 2.100.- 


"ADVERTISE: 4 words. 40 newspapers 


‘380. Lists free. “Aavertising Bureau, 
329-P Dixon. Uniontown. Penna. 


“MATL Order copy written by expert for 
small fee and ‘commision. Jon Morris. 


ALNICO magnets, Pree list. Terry Sales 
company, 3136 South Detroit A¥., ‘Toledo 


‘et, $1.00, Bljay. Box 801, ‘Newark 4, NJ. 
Tal TREASURE FINDERS. 

‘METAL Detectors. The Very Latest Ou= 
cult, ree Literature. Hedden Metal De- 
fectors, “$38 North Homewood Avenue, 
Pittsburgh #. Penne 


Bot 541i, Phila. 
109 HANDWRITING ANALYSIS 


DESCRIBE seit or friend. I'll send clever 
oem. Rush. $1.00" to Jolin L. Maxwell. 
TSG w. St Davenport tote 


MATL, Fo 
350 each, P''O. Box 108. Sparks. Nev 


"ANALYZE handwriting for profit! 
plete outfit 81.00. Graphologers. POB-7 
Philadeiphiat 
114 DRAFTING INSTRUMENTS 


Honwide 


‘epresentations undertaken." Naz 
feinlly ficensed. bonded sery= 


fee. Established. 1923 Reasonable Con- 


Getitial William ‘Herman. 110. Broadway. 
New York 
INFORMATION on any subject any 


question: problem solved. $1.00; Hale, 38 
Broadway Bayonne. N. 3 

EARN Amazing Hyongi 

get, instractions.” 80¢" Lerner 
Bronx 1. N.Y. 


SAVE on drafting materials. Pree cata 

log.” Draftamen's ‘Supply Co-, 32 North 
its. Chicago 

DRAFTING templates, architectural, 

mechanical. Pree list, Timely. Box 206-N, 

‘Columbus 9, Onto 

111 TATTOOING SUPPLIES 


TATTOOING Outfits. Supplies. Tustrat- 


ed'List Pree. Zels, 138 Lesley, Rockiord, 
Hots 
120 CANDY MAKING 


Adential. Buchaban, Suite 3. 16 Lisle Ave. 
Binghamton. N. 


‘MEN-Women—"Most Everybody Likes 
candy." Leara to manufacture Protes- 
Nonally at home. (Our 38th year.) Rass 
{ale Candies. Bast Orange. N” 3 


25 ‘Wwoops 


~ BUSINESS cards of 
cards of Wood, 


TREASURE Hunters! Radically new 
Goidak locators. ‘New feutherwelght Model 
ToL weighs only 11 pounds! Revolutionizes 
Tocation of Gold. 'Suver” and’ Minerals. 
Money-back guaranteed superior any other. 
Write The Golgak Go., 1944 W, Olenoaks, 


Pree literature. Pisher esearch Labor 
ory. Ine. Palo Alto. Calif 


si 
grtes. devices explained. Circulars {ree 
Gentry "Press, Bor 161-D_ Glen Ellyn. Ul 
137 DETECTIVES 
SDETECHIVE Training, ‘PRIpE Gecst 
ago 


 SETECTIVES—Work haze—Treva Bre 
perience unnecessary." Write Wainer 
Boigs West oth. N ¥., NY. 
DETECTIVE Training Thiriy yeara ex 
perience. Pree details, Shewbrigge System, 
jen Avenue, San Pranciace 


( PREPARATIONS 


ch 
Bend 1-00 for formula, Henriette: Box 8 


Peerless. Mont. 


‘MORE and better halr for you. All about 
latent secrets, discoveries. Write immedi~ 
ately, Bruna, 330T-E Premont. Madison 4 
Wise, a 
‘MEXICAN law. General Practice Attor- 
pep. 1203 Arizona Street, El Paso, Texas 
106 "ADVERTISING 
WORDS in 64 Weeklies $406. J. Dar- 
nell, 130 Hays, Jackson, ‘Tend, 


CAMPING 
canvas, clothing. paint 
aahow. 10-19" Jackson, "Long 
Biana city 1 
129 


a 


LIVE listings—1.000 43.60, 1T-Noveltien, 
B10. 51, Toledo. On. 


7) 


— MIDGET RADIO! 


FITS IN YOUR HAND! ONLY 


—— 


_,- RADIO COMPANY, INC. 


‘One ¥ 


WHERE in bed, ho 


Complete —Rerdy to play —Exce 


nite RADIO TODAY AY FH 


Service ©: 


notices, farms, hemes, te 


SEND ONLY $1.00 2)28°)c¢e0 


ARGAIN Prick! (Foreign s 
Dept. TPS-4 


KEARNEY, NEBRASKA 


AMERICA’S FINEST BUMPER JACK 


Here's an all-around hydraulic utility jack with hundreds of us 
easy lifting or pulling is required 


any car built 


leable 


Order 


Hydraulics, Inc. 


SHEBOYGAN, WISCONSIN, 


Safest, 


quickest. 


es where 


easiest to use on 


Result of 15 years of advanced precision engineering 
Extra long, heavy duty steel chain with forged steel grab hook 
picks up loads from 4” BELOW bottom of jack to 22” ABOVE 
Base, handle socket, head and chain plate are all tough mal- 


iron castings. 17’ 
now at your dealer or send 


hydraulic 


lift, 3000 Ib, capacity 
money order or check fo 


American Hydraulics, inc. 


‘Sheboygen, Wisconsin 


ig vadtional Vi 
“AIR conps “4! 


Service Precision Watches 


CHRONOGRAPH 


SWISS MOVEMENT—INCABLOC 


29-95 “ty armea forces” 


MASTER GLAZE CO., 720-851 W. nareeed 


JEWEL WRIST WATCH 


Mant! Doesn't 
Arach box ‘allgigses an 


FREE'SA earache! 


‘ave., Milwaukee, Wis, 


*SWISS MOVEMENT—INCABLOC 

A REGULAR $50.00 VALUE! ~ 
‘© WATERPROOF 

* sHocKPROOF 

‘© SWEEP SECOND HAND 

© RADIUM DIAL & HANDS 

© STAINLESS STEEL BACK 

© LEATHER STRAP 


AIR COMPRE 


Type. Ball beoring 
sure feed oil syste 


oir compressors on 


MIDWEST SURPLUS SALES CO. 


SSORS 


Model 2-V-S-4-V-A Bendis-Westinghouse 4 cu.ft. 
Govt. Surplus, 2 cylinder Bus and Truck 


crank shaft, Pres- 
ym. Pe 


ely one 


of the finest and most accurately built 


the market. 


Original Cost Over $140.00 


cee $9Q50 


tors, safety 
‘hose, paint 


1520 Locust st. 
Kansas’ Citys Mo: 


BUFFALO RADIO SUPPLY; 219.221 GENESEE ST., DEPT. S.4, BUFFALC 


NEW DRAWING DEVICE :x, 


DRAW ANYTHING YOU CAN SEE WITH LUCY! 


BRUCE ENTERPRISES Dep’t GA 


North eee Calif. 


CAVES ate 15) WAR SURPLUS... SENSATIONAL VALUES 
at “GADGETEER'S HEAVEN’ — rwt'worto's lances St ee 


My = 
7 Ube 

FLYING HELMET 

dane mie ns 29.25) 
b % TABLE 


> 
iter $1.59. 
Soe 
ffm Nd 

1007 n—sennee wits BYE oc. 


it 


ieee 


COMPASSES 
1 Merci 


ota 
Semen nen oan Se ari 
i} re : ESasités sa | "te 3s i] 
ORDER DIRECT FROM THIS AD Puls Sy ccepahte bee D& Btoma Ai qeotatone 0. row Rape, 
rmx - tance uLUsTaATED CATALOGUE Eo’ seees mC O hresen 
RAL MOMME DEPT.P. S. 48 — 6021 SAN FERNANDO RD. 
(GLENDALE 1, CALIFORNIA 
aprit 1940 93 


PALLEY SUPPLY CO. 0¢ARCe7em or, 


Yes, your modern power 
tools are marvels of speed 
and accuracy IF —and it's 
a big if —you are accurate 
in their use, if you make 
them do their best work. 
And that’s where your flash- 
light comes in handy. Bet- 
ter keep it powered with 
“Eveready” batteries. Pow- 
erful, dependable, they 
outlast all other brands.* 


<— Gauges for pow- 
er tools are fre- 
quently in shadow 
where they 
hard to read. That's 
where you need 
flashlight to 
adjustments 
with a fine degree 
of accuracy. 


A clamp on the side of the table — 
will keep your “Eveready” flash- 
light handy, ready for use. 


your own flashlight—proves 
why “Eveready” batteries outsell all 
other brands— because they outlast all 
‘other brands!* 


94 porutar science 


Proofl...in the laboratory . 


to the,“ General- Purpose 4-Ohm 

devised by the American 
‘Standards Association, which mest closely ap- 
drosimates average use. 

‘The registered trade-mark “Eveready” 
Uistingwishes products of 
NATIONAL CARBON COMPANY, INC. 
30 Bast 42ad Street, New York 17,N. Y. 
Unit of Union Carbide and Carbon Corporation 

fice) 


. in your own flashlight . . 


OUTLAST ALL OTHER BRANDS!* 


The Voice of Science 
| ae Se 


Eelison’s 
Practica 
Science 


EARS ago there was a story around 

about Thomas Edison. This fable illus- 
trates an argument that is still going on. It’s 
the kind of story that ought to be repeated 
annually anyway. 

It seems Edison was interviewing a bright 
young man who considered himself some- 
thing of a science hot-shot. He had a head 
full of figures, some of which were facts. 
His tool kit bulged with slide rules, calipers, 
micrometers and the like. 

Edison is supposed to have handed the 
Bright Young Man a then-everyday light 
bulb, the old kind with the tip. Measure 
the cubic contents, he told the B.Y.M. 

‘The B.Y.M. calipered the truncated cones 
and hemisphere of the bulb. Then he broke 
the glass carefully, and miked the fine wires 
and their glass support. He dived into solid 
geometry and came up with an answer car- 
ried out well to the east of the decimal 
point. That, he thought, certainly should 


cor Edison—if the old man could fol- 
low such complex calculations. 

Proudly he returned to Edison and pre- 
sented the figures. The old man rolled out 
his lower lip and nodded. Pretty close, 
let's see how close. 

Edison reached into the nearest fixture 
for another bulb. He filled a glass graduate 
with water. Then he immersed the tip of 
the bulb in the water, carefully broke it off 
with pliers. The water rushed in to fill the 
vacuum. Edison took a reading on the 
graduate. Then he proved it out by releas- 
ing the water in the bulb into another grad- 
uate. The B.Y.M., remembering his hours: 
of measuring and calculating, sighed and 
grinned. 

The moral of this fable is that the obvious, 
or practical, approach is all the more scien- 
tific if it’s quicker. 


Rina Githeces 
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a 


FOR THE MAKINS'OF A 
GREAT CIGARETTE, YOU CANT 
BEAT PA.! IT'S CRIMP CUT. 

‘ROLLS UP FAST AND EASY ! 


& 
war mn 


96 porutar science 


ae he 
‘ 4 em iS 
means Pipe Appeal at 


—And Pipe Appeal puts you on the right track 


with the ladies! With Prince Albert, you're 
sure of smoking joy and comfort, too! 


means Prince Albert 


@ Long known as the National Joy 
Smoke, Prince Albert is America’s 
largest-selling smoking tobacco. Try it 
—and you'll see why! P.A. is rich tast- 
ing, mild, easy on the tongue. That 
choice tobacco is specially treated to 
insure against tongue bite. Get Prince 
Allbert—in the red tin—at your dealer's, 


APRIL 1948 


2 minions, 
, NW 


-y 


20.000 r.p.m. Inside Out... 


sized, 1/10-hp. elec but it does 
it “inside out. x its outer shell re while its core 
remains stationan Built by GE for the Army Ordnance Proving Ground at 
Aberdeen, Md., the mighty midget puts the spin on high-velocity projectiles under- 
going wind-tunnel tests to determine their behavior at supersonic speeds. Fastened 
to the inside of the projectiles, it simulates their whirl in actual flight 
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(inset) between 


arch 
ketched at left, are 


: the bookcase will 
a f you want it. Since bookcase 
upport for the entire structure, it must have fairly 
1 shelves, but the back can be of the 
T need only be strong enc 

If the unit is to be tempo 
fy dismantling 


to resist warpit 
pin-type h 
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xe 


Whether you rent or own, 
whether you can drive a nail or not, 
here are ideas to enlarge your living 


without enlar 


I) 


house or budget. 


Hasy Ways to 


fet “that Extra Room’ 


By John F. Stearns 
With the Editors of Popular Science 

Josten Anonson, Architectural Consultant 
PS Staff Photos 

Drawings by Sigman-Ward 


HX you a little housing shortage in 
your home? Has a new baby taken 
over the “master” bedroom? Have two kids 
growing up where one grew before turned 
shared space into a battlefield? Is there an 
Jaw waiting out the bridge game to make 
mp in the living room? 

Most families have some such problem. 
But few realize that something can be done 
about it without risking the wrath of the 
landlord. Or that you can add living space 
to your own home without building an ad- 
dition on the house. 


The Practical Touch 

To explore the possibilities, Porutan Sci- 
ENCE called in Joseph Aronson, an architect 
who has specialized in interiors. In his pro- 
fessional work, Joe Aronson has faced all 
the typical problems in fitting people into 
places. 

‘And he has come up with practical, work- 
able solutions ranging from a simple, but 
solid and stable, screen to a ceiling-high 
storage wall, He says, “the hardest part of 
any problem is to get people to break with 


habit and tradition—and accept the obvious 
answer.” 

For example? Well, here’s a dining room 
idle 22 hours a day. There kitchen big 
enough to dance in, Here’s a sunroom that 
is shut off when th simply be- 
cause it’s like Macy’ There's a 
living room that could be a fine one-room 
apartment 

All that is needed in most cases to create 
living space out of empty air is a wall. If 
most people shudder at the thought, it’s 
because they think a wall is a minor Boulder 
Dam, expensively and irrevocably con- 
structed of cement or plaster. 


A Wall Is What You Make It 


Actually, a wall need only be a partition 
fitted to a purpose. Like Lincoln's legs, 
which were just long enough to reach from 
the hips to the ground, a partition has only 
to be high enough to cover the problem. 
Modern materials permit a small solution 
for a small problem. Take the Case of the 
Quarreling Kids, where a difference in sex 
or even a slight difference in age makes a 
big difference in bedtime or living patterns. 
The quickest, cheapest solution calls only 
for a chunk of wallboard. Simply swing 
the beds head-to-head with the wallboard 
held between them. Buy as big a piece as 
you can get into the room. Bolt the head- 
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boards together through the wallboard if 
you have boys. 

‘Another cheap-and-easy answer to many 
problems is the king-size screen, a solid 
citizen compared to the familiar folding 
screen, which is a shaky and temperamental 
affair. 

The solid Z-screen is one of Aronson’s 
proudest products of obvious thinking. It 
consists of two stock flush doors, costing 


Floor plan of a three-room suite for a brother 
and sister shows what one family did with a 
single room, about 12 by 15 feet. Dividing 
wall is of composition board, braced with 1-by 
3.inch planks fastened to floor and ceiling. 
Si moving in tracks made of wood 
pmplete privacy in the two bed- 
less expensive project, doors could 
ted or replaced by curtains 


shows com- 
pact arrangement. Panels and braces were left 
unfinished on this side, since dark panels and 
natural-wood braces make a good color scheme. 


Boy’s room, seen from the entry 
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about eleven bucks each, attached at right 
angles to a panel of wallboard. The doors 
are light veneer on a honeycomb base, and 
are*used as sold—without hardware. The 
wallboard is the structurally strong, not the 
plaster, type. 

Such a screen has enough stability to 
make a practicable partition. A casual 


bump from a passing shoulder isn’t going 
to knock it over on the new baby or the 


Entry, p playroom and study space, 
olds e ta t ci and bureaus for 
of-season ng. ‘Track of sliding door is 
lower left, forming sill of girl's door. 


Girl’s room has wallpaper over the panel, but 
otherwise is the same. Floor and ceiling fasten- 
ings, necessary in this construction, can be 
avoided with variations shown on next page. 


Double-panel wall, made nailing pe is laid above them lg: atopeed be sates rubber 
sheathing or wabard on 2-by 4 Of fer insulation to, protect cing, wedges 
can be put up with expansion iven between uprights and fan will lock 
ie cnt bast ak ob ealling hetghe ae ren etre eewese aes as suppats 


Double bunks make a ral too with plywood pai 

pacloting bes side of ea bas and opposite Ited together 

side of bunk. Wi a door oe but i= itself should be fe 
's 


ber oF asbestos compos!- 
various thicknesses and surfaces; strong, 
baeanian aed bearioy 
Softboarde—Insulation board and sheath 
ing; often rough-surfaced; various 
ind strengths; need’ brat 
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new wife siaving over the new two-bumer 
stove. And it's high enough (a standard 
flush door is 6 feet 8 inches tall) to pro- 
vide visual privacy. 

Slant a Z-screen across the sink end of 
the big kitchen, common in old houses, add 
a lamp and table, a couple of chairs, a few 
colorful pictures and accessories, and you 
have acquired a cozy living room. Put the 
baby behind a Z-screen in the comer of the 


bedroom and you'll dare to read in bed again 
—if you're quiet about it. 

These suggestions are all expedients. 
More money, and more imagination, will 
permit more permanent solutions. But even 
the most solid of the partitions presented 
here can be built without so much as a tack 
puncturing the landlord’s precious wood- 
work or tempe 

Take the gaping arch between the typical 


Put two closets together and you have a stor 
age wall like the one providing a separate kitch- 
ten for this one-room apartment. Closets can be 
built as a single unit if the desired dimensions 

mit, or can be made separately for easy 
Fandling. Don't make them too big; their di- 
agonal measurement must be less than ceiling 


height or you can't tip them into place. If you 
want a full-height wall, topping boards that 
reach the ceiling can be fastened to closets once 
they are in place. If closets are to have shelves, 
be sure framework is sturdy enough to support 
the added weight. Strength of paneling helps 
here by supplementing that of the 


frame. 


Storage-wall jons are legion. Here are a 
wardrobe and cabinet, standard furniture items. 
Add a top panel, center panel and dressing- 
table shelf—and there's your complete wall. 
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Sectionalized units permit such dressed-up 
versions as this, with closet space, a folding 
desk-table, room for a television set. Shelves for 
dishes can have doors on both sides of wall. 


living room and dining room. A bookcase 
with a light door hung on the bookcase is all 
you need. The weight of the books pro- 
vides the necessary stability. 

The bookcase needn’t even fit if false 
boards are used. And the result can look 


like one of a decorator’s better dreams, as 
the pictures show. 

If you know how, you can even have a 
full-height, extra-thick interior wall without 


The sun room and the glassed-in porch are 
worth more than just summer-time use these 
days. Here are two methods of blocking off 
unneeded windows to make any kind of room. 


With drapes and furnishings, the sun porch 
becomes a brand new room, ‘Pressure mounting 
makes panels easy to install or remove and per 
mits variation in arrangement of room's windows. 


a scratch on the ceiling or the floor. Such a 
self-sustaining partition can provide closet 
space, plus more complete privacy than 
most original walls. This is the answer for 
the long-term doubled-up family, or for the 
people who would like the income from a 
completely separate one-room apartment. 

In this article, we cannot give you blue- 
prints or architectural specifications, but we 
can supply you with ideas to start you think- 


Padded cleats, top and bottom, hold light- 
weight panels over unwanted windows by pres- 
sure of padding, which is squeezed into pla 

Venetian blinds are put over remaining windos 


Second method is even si ee Snaps hold 
roller shades over unused windows, and slatted 
porch shades replace the venetian blinds. This 
version can be reconverted in a hurry. 
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ing excess kitchen space into a liv- 

if room is Only one of many. Jobs for the Z- 
shaped screen, a wall supported by its own right 
angles, This one, 6% feet high, is made of two 


4-foot-wide panels of %-inch plywood and two 


‘SHELVES 


MOVABLE CABINET 


Shelves fastened to kitchen side add strength 
and convenience; cabinet also helps brace wall. 


ing like a professio 
Jem and the possib 
present. 

If you are a regular reader of the Me- 
chanics and Handicrafts section of PoruLan 
Science, you will have no trouble adapting 
some of these ideas to your special situation. 


bout your own prob- 
ies that are usually 
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usii-type, mahogany-veneer doors. Any strong, 
rigid paneling can be used instead of plywood 
and doors. Here, all four parts of the screen 
are hinged, but angle braces and cleats make 
sturdy, fixed joints if they are desired. 


BROOM CLOSET 


ENO TABLE 


Switching sides, corner shelf serves as a 
ing-room end table; kitchen gets broom closet. 


But even if the thought of a hammer makes 
your thumb sore, you can do plenty about 
your problem. 

The first thing to do is to put on your hat, 
go outdoors, and come back in as if you 
had never seen the place before. Leave 
your hat on, just to remind yourself to for- 


in parents’ bedroom, Z-screen creates 
4 miniature bedroom for the baby, For added 
sound absorption, nursery side can be padded 
with rock-wool insulation or quilting batts, then 


Bedroom side shows how well the screen cuts 
off the nursery, Screen need not be set against 
a. wall; it can be angled to isolate a corner, or, 
if joints are hinged, its panels can be set to take 


get old habits and family traditions. Next, 
sit down with an old envelope and a dull 
pencil and define your problem. 
You will find that it breaks into two parts: 
1, What kind of extra room do you need? 
2. Where can you steal empty air for 
living space? 


covered with cloth or oilcloth, Staples or up- 
holstery tacks, driven through covering and 
padding in regular rows. produce a quilted 
effect; tape makes a neat finished edg 


advantage of any floor plan, The screen is in- 
herently ough for most needs, but it 

ced with a bookcase or bureau to 
provide an additional safeguard, 


One elderly couple I know, in nagging 
need of an extra bedroom, found that three- 
quarters of their space was taken up by a 
big kitchen, a big dining room, and a living 
room the full width of the house. Closing 
the usual archway made the dining room 
into a bigger than average bedroom. Now, 
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be, the common accor- 
has shielded thousands 


Shaky though it m: 
dion-type folding scree 
of overnight guests, is handy for emergencies. 


they eat in the kitchen and like it. An elec- 
tric ventilator in the window, and a seven- 
foot Z-screen concealing sink and stove, 
have made the kitchen the most livable 
room in the house. 

Your problem may be tougher. At first 


Any solid piece of furniture supports a light 
panel, and any light panel can be braced to 
make’a firm wall. Half-round or square mold- 
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Clothes hooks, mirror, and folding shelf give 
the guest a break, Shelf can be triangular, 
fitting between open panels to brace scree 


look, rooms may seem too small, too clut- 
tered. But try visualizing them without fur- 
niture, without prejudice of their previous 
use, as they were when you first moved in, 
bu see may s 


ing as a supporting lattice on one or both sides 
forms a decorative pattern and helps hold nails 
or screws that fasten panel to furniture. 


Plastic 
Magnets 
Do Tricks 


HE odd behavior of the little rings pic- 

_ A tured on this page is easily explained. 

They float in the air and perch at queer 

angles because they are magnets; each one 

attracts or repels the others, depending on 
whether like or unlike poles adjoin. 

There the real oddity begins: the ri 
are not metal, but plastic—permanent plastic 
magnets that weigh half as much as iron, 
don’t conduct electricity, cost a fraction as 
much as metal magnets, and maintain their 
magnetic properties just as long, 

Called “Dizzy Dises"® by the Norton 
Trading Co., of New York, which markets 
them, the toy rings (and other toys to fol- 
low) represent only a small phase of a 
rapidly developing field. Because of their 
lightness and electrical properties (they act 
as capacitors, holding but not conducting 
electric charges), magnetic plastics may re- 
place metal in many electronic devices— 
loudspeakers, magnetic recorders, light- 
weight meters and motors for aircraft. 
Britain already uses them in telephones. 

The Norton Co. is reluctant to say just 
how its magnets are made, but the idea of 
nonmetallic magnets is an old one. Many 
materials—even beeswax—can be made mag- 
netic by melting them and allowing them 
to harden under a strong electric charge. 
The charge aligns atoms in a neat north- 


fF 


Balancing act is only one of many tricks; the 
three-quarter-inch rings even tum somersaults. 


Upper and lower faces are rings’ north and 


ith poles. Here uw 
tract each other while top ring, re 
n air. Wooden stand comes wit 


like poles of bottom two 
cl, floats 
the rings. 


and-south polarity, and they stay aligned 
after the material hardens, (The Plastics 
Research Co., of Alhambra, Calif., which 
makes plastic magnets this way, calls them 
“Electrets."®) Another method is to 
certain ferrites (oxides that can be magnetic 
without being metallic) in a plastic 


toys are plastic-magnet trains 
1/1,000-hp. electric motors. 
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Oil By-Products Battle Bugs 


Y COMBINING new chemicals with new 

techniques of application, agricultural 
experts are winning the battle of the bugs 
‘on a 142-acre experimental farm near Mo- 
desto, Calif. There, under the direction of 
the Shell Oil Co., they are injecting Mother 
Earth with more than 400 petroleum-pro- 
duced insecticides and fertilizers in an all- 
out fight against crop-destroying insects. 

In one of the new techniques, known as 
the dry method, the chemicals are literally 
plowed into the soil. In another, the wet 
method, they are piped into irrigation wa- 
ter. In addition, crops are showered with 
clouds of dust insecticide from both ground 


mmonia and D-D are piped di- 

ly into the soil. Tubes behind the blades of 
this tractor-drawn harrow direct the chemicals 
into the ground eight inches below the surface 


Not # tank laying a smoke sereen, this mechanized crop duster wages a different kind of war. 


and air. With these means, the experts are 
also battling toxic soil, tree decline, wilts, 
rots, smuts, cankers, and molds. 

‘One chemical, called D-D, has proved 
particularly deadly to insects. Produced by 
fractionating natural gas, it rid Hawaii's 
pineapple fields of the nematode, which had 
cost growers there millions of dollars, 

Like a woman's work, however, the job 
of the pest fighters is never done. In time, 
insects develop immunities to certain chem- 
icals, and new poisons must be found. This 
and the constant invasions of new insects 
are keeping the pest experts on the jump to 
stay ahead of the plant-eating hordes. 


Wet method: Ammonia, which supplies li 
ng nitrogen, is piped 

tion system. Absorbed by the water, it is ca 

ried down to the roots of the growing plants. 


on separate systems. Compressor 
operates primary system that keeps 
freezer section at O° F. Primary 
pipes also cool adjoining pipes of 
secondary system, which works by 
sure. Key of 
the twin systems is the valve in 
secpndary unit; 
opens and closes automatically to 
erator temperature. 


gravity and vapor pr 
set manuolly, it 


control refei 


PRIMARY SYSTEM 
waUID 
VAPOR 


SECONDARY SYSTEM. 
——ee LOUD 
es var 


Freezea 
You Pleas 
B FITTING bath a home f eee 


making one compressor operate two ¢ 
Electric ¢ 


systems, General 


put something new on the icebox market. 

The combination, labeled Model NH-8, 
is only 30 inches wide and 63 inches high, 
but its top section is a 1.5-cubic-foot freezer 
section, and its refrigerator compartment 
has a volume of 6.7 cubic feet. Each section 
has its own door and temperature control, 
and each works independently. Frequent 
opening of the refrigerator puts no load on 


SECONDARY 
CONDENSER 


— VALVE 


the freezer, Which ordinarily is opened only 


a few times a day for access to frozen foods 


The sealed secondary cooling system 
chills the walls of the refrigerator compart 
ment, keeping it at about 38° F. With no 
exposed freezing unit, defrosting is un: 
ecessary. Moisture condenses on the walls, 
ins down through a trap into a concealed 
pan, and evaporates. (The freezer, operat 

between 0° and 10° F., does require 


defrosting, but only twice a year.) This 
system also keeps humidity high in the re- 
frigerator; moist foods need not be covered 
to keep them from drying out. 

Built into the left wall of the NH-8 is its 
final convenience: a special compartment, 
warmed by a small heater, that keeps but- 
ter just right for spreading. 
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I'd like 
toseethem 
make... 


Ey 
"Use government nes 


canmoi be acknowledged of returned. 


open automatically when I saved « 
previously set “target” sum. Once set, it 
should not open until this amount has been 
saved.—Stephen Bartlett, Beaumont, Tex. 


‘Mustard in Tubes. Packaged in col- 


would remain clean and could be 
neatly on hot dogs. Ketchup might come in 
tubes, too.—E, H. Feck, Tiffin, O. 
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lapsible tubes like toothpaste, mustard 
spread 


The World on Balloons. A rubber 
balloon with a good map of the world 
printed on it would serve as an inexpensive 
reference globe, Every child could have his 
own.—F. H. Van Benthuysen, Hopewell, Va. 


Door Valves on Cars. When the 
windows are up, air pressure often makes it 
hard to close the door on a new car without 
slamming it. A simple valve would let air 
escape.—J. T. Lindley, South Bend, Ind. 


I Flour Sifter. It should be 
large enough to hold a regular paper flour 
sack, which would be upended into it. A 
crank or a push-pull rod would sift flour as 
needed.—Mrs. D. Roach, Burlingame, Calif. 


Apple’s Flavor 
Squeezed Into 


New Delicacies 


‘APPLE JELLY 
PLUS ESSENCE 


CONCENTRATED 
APPLE JUICE 


APPLE CANDY 


Natural flavor extracted from the apple gives these products the tang of orchard-fresh fruit, 


How scientists solved the problem 
of the apple’s lost flavor and then 
captured its essence in a bottle. 


By John P. Arnold 


F YOU must have your apple a day, you 

can now enjoy it in a variety of forms. 
A new method of extracting pure apple 
essence from the fresh fruit has brought the 


flavor and aroma of the ripened McIntosh 
or Red Delicious to candies, ice cream, 

pop, gelatin desserts, and many other home- 
made and commercial products. 

And if current experiments are any indi 
cation, you'll soon be able to chew your 
apple in chewing gum, inhale it in cigarettes, 
smell it in perfume, or enjoy its taste in 
apple-flavored medicines. 

It all stems from the apple industry's 
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problem of producing a concentrated apple 
juice that would keep for year-round sale 
and still have the flavor of fresh cider, which 
is perishable. Processors had learned that 
by adding an enzyme, Pectinol A, they were 
able to break down the pectin that causes 
gelling. Thus they produced an apple juice 
of about 75 percent solids; it had excellent 
keeping qualities and could be 
tank cars without special precautions. 

unfortunately, the processing robbed the 


FILTER PRESS 


Agriculture experimental installation at Wyndmoor, Po. Juice concentrator is at left. 
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juice of most of its flavor, and it couldn’t 
compete with fresh apple cider. 

When the processors tossed their problem 
into the collective lap of Department of 
Agriculture scientists, the latter had a the- 
oretical, but wholly logical, answer: extract 
the flavor from the fresh apple; process the 
fruit; put the flavor back in again. 

“Yeah, brother, but how do that?” was 
the wail. “Don’t know, but let's try,” the 
scientists replied. So an experimental sta- 


EVAPORATING APPARATUS 
FOR PRODUCING 
CONCENTRATED 
APPLE JUICE 


GRINDER 
=f] MS ctevaton 


tion was set up at the department's Eastern 
Regional Research Laboratories, at Wynd- 
moor, Pa. There, for several years, the apple 
has been given such a thorough going over 
that it has fewer secrets than a presidential 
candidate. 

After much trial and error, the research- 
ers hit on a way of capturing the sources 
of the natural apple flavor, located for the 
greater part just under the skin. The process 
consists of first heating the juice of pressed 
apples to volatilize the flavoring elements. 
Then the vapor is mec! ly separated 
from the juice, concentrated by fractional 
distillation, and condensed. 

The result is a clear, colorless liquid, a 
150-fold concentration of the juices from 
which it is extracted. And the stuff is so 
powerful that a few drops released in a 
room carry you right back to the old 
orchard. 

This separation of the apple flavor has 
been a shot in the arm for the apple indus- 
try. The essence is first recovered from the 
fruit. The juices are then concentrated and 
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reflavored with the essence, with the result 
that there is no apparent difference between 
the processed product and apple cider fresh 
from the presses. Another advantage is that 
peelings and other parts of the apple, often 
waste products, can now be used. Also, 
apples of inferior flavor can be squeezed for 
juice-making and then spiked with the es- 
sence of the more desirable varieties. 

Six companies already are selling the 
essence, and 60 others are installing the 
equipment for making their own products. 
Other fruits and berries are also in line to 
have the juice knocked out of them. 

Since its extraction, the new essence has 
found many other uses outside the apple in- 
dustry. Perfume-makers are experiment- 
ing with it. Research chemists say it may 
serve as a bait for insect poisons and as 
a mask for the nasty taste of castor oil and 
other medicines. The housewife will soon 
have a bottle of it on her kitchen shelf to 
flavor a dish of ice cream or a gelatin mix. 
Since the day of the Big Apple, this fruit 
has never had such a big moment. END 


Horse Laughs at Ice 


Ice in his water trough doesn’t 
bother the horse whose master has in- 
stalled the Westinghouse heating disk 
shown above, A round piece of met- 
al, it contains a 500-watt heating ele- 
ment giving off enough heat to keep 


the water ree. It costs less than 
five cents a day to operate. 
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New Olds Gives 
Wider View 


'HERE’S better vision all around from 

the striking “Futuramic” ® body that 
Oldsmobile is introducing this year for its 
“98” series. Curved glass is used in both 
windshield and rear window, the side win- 
dows are larger, and the hood is lower. 

‘An advanced example of teardrop design, 
the new body comes as a convertible, four- 
door sedan, or two-door club sedan (above). 
Front fenders and hood flow smoothly into 
the main shell in streamline tradition, but 
the rear fenders are distinctively styled, nar- 
row in cross section, and rise well above their 
junction with the sloping rear deck. 

Built on a wheelbase of 125 in., the body 
is 213 in, long, 78% in, wide, and 64 1/32 
in, high. Seats are about 2 in, wider, 


controls are near driver and 
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All models in the “98” series are powered 
by a 115-hp., 8-cylinder, in-line engine, the 
horsepower rating having been raised from 
110 by adoption of a high-compression head 
with a 7 to 1 ratio, All “98” series models 
are equipped with Hydra-Matic Drive ©. 

Other models are unchanged from 1947. 


Threw orl” Ss Biggest 
Working Model 


This colossal effigy of Old Man River 
will make little floods to help America 
protect herself against big ones. 


By Volta Torrey 


ICKSBURG, Miss.—The Colonel will 
i round the make-believe Missis- 
from Chicago to Pittsburgh to 
nd back via the Texas pan- 
handle, Montana, and Minnesota—in seven or 
eight minutes. As the Colonel reckons time, 
however, this 30-m.p.h, trip will have taken 
about 24 hours. 

“Better send a man with a broom and 
dustpan over to clean those leaves out of the 
Missouri River near Omaha,” he may suggest 
when he returns to the control house. 


“Yes, sir, I'll have it done before March 5,” 
the engineer may reply. “This is February 
27, 1945. How about having lunch now 
We can be back in plenty of time to see 
what the Ohio River does on March 10. 
Such Alice-in-Wonderlandish _ remarks 
ill be common; at Clinton, Mi 
the 1950s, Men will speak of minutes as 
though they were da of feet as though 
they were miles, and of ripples in a test tube 
as though they were floods. This will be 
sensible, because the officers and engi- 
tao si Clint actoally will lave: North 
America’s greatest river system in a concrete 
test tube. It will be 1,500 yards long, 1,300 
yards wide—a working model of the Missis- 
sippi and all of its important tributaries, 

This model will cover 220 acres. It will 


apeit i948 I 


depict 41 percent of the United States— 
1,200,000 square miles, including 15,700 
miles of rivers. The brooks that babble 


long. They will do what just comes naturally 
to big rivers, and thus help the engineers 


manage the real strear 
This hydraulic relief map is being built 
now. It is no plaything. It will be as big 
a model as a practical person can imagine— 
much the biggest thing of its kind in the 
world. To appreciate its immensity, I had to 
fly over it, Observation towers for visitors 
may be built when it is finished, but the 
hundreds of men now employed on the site 
are not preparing a mere exhibition for tour- 
ists. This effigy of Old Man River is ex- 
pected to make him behave better, 
Authorities on potamology (the science 
of rivers) believe that floods actually will be 
warded off by this project of the U.S. 
Army’s Corps of Engineers and the Water- 
ways Experiment Station of the Mississippi 
River Commission. The model will cost 
nearly $6,000,000, but it may turn out to 
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be a bargain. For it will save money in two 
distinet ways: 


On this imitation of the restless Missis- 
1. sippi and its 40 satellites, the great floods 
of 1912, 1927, 1987, 1945, and 1947 or any 
other year can be re-enacted. Conditions 
that may arise in the future also can be 
simulated. Thus, the model will settle argu- 
ments that have raged since the French 
started building levees at New Orleans in 


7 Nu NASHVILLE 


1717 about where more levees, dams, 
voirs, ete. are most needed and the types 
of structures that will be most useful, That 
can save Uncle Sam billions, But— 


The Midwest's rich, green, flat valleys 
4. now are threatened by man-made as well 
There are 200 reservoirs 
ns that pour into the Mississippi 
being built. Still more are contem- 
The danger of floods is increased 


as natural floods, 


every time another such structure is built 
unless it is properly operated, This model 
will show the operators of these dams and 


reservoirs how to operate them so as to pro- 


tect their own neighborhoods without creat- 
ing floods elsewhere, 
Suppose, for example 
charge of the 4,100,000- 
in Kentucky, the 3, 


at the men in 
ot® reservoir 
,000-acre-foot reser- 


*An acre 


one i 


nt of water needed to cover 
aa depth foot 
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Model bu hundreds of these m 
patterns to make small-scale replicas of mai 
Fiver beds, levees, and spillways; Bottom strips 
of the templates will be left in the concrete, 


voir in Montana, and several others in be- 
tween were to release water independently. 
The result might be a catastrophic flood at 
Memphis, 

Suppose, however, that the reservoir oper- 
ators first wired the scientists in Mississippi. 
“Reproduce present conditions on the 
rivers,” the director could tell the engineer 
in charge of the model, “then add water at 
and times corresponding to those at 
which these reservoir operators say they'll 


sh, boss, this looks bad,” the engineer 
might report eight hours later, and lay a 
of figures on the director's desk. 
ture does,” the director might agree. 
“But don’t worry. I'll phone Hank Johnson 
up at Fort Peck, He and some of the others 
can change their schedules enough so that 
nobody will get wet at Memphis, or any- 
where else.” 


Billion-Dollar Menace 


How many lives, and how much property 
can be saved by such fast, sure teamworl 
There’s no telling, but recent history is en- 
lightening: 

Last summer's floods in the Midwest took 
16 lives and caused damage estimated at 
$1,000,000,000. Very little of that damage 
was covered by insurance, because the peo- 
ple who live along many of these rivers can- 
not buy flood insurance the way they buy 
fire insurance. This estimate, moreover, 
takes no account of the misery of 48,000 per- 
sons whose homes and shops were left caked 
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Conerete is pare and molded to conform to 
top edges nded templates. Rails and 
supports will be removed after it has ft Minor 
details are molded in the surface by hand. 


with stinking mud, or the sums spent by the 
Red Cross and other relief agencies. Man- 
made floods could be equally costly. 

This model, in short, is intended not only 
to save the taxpayers’ money by helping the 
engineers design protective structures, but 
also to save farmers, merchants, and manu- 
facturers from flood losses that would result 
from injudicious use of existing structures, 

Will it work? 

The engineers at the largest hydraulics 
laboratory in the world, the experiment sta- 
tion in Vicksburg, are sure that it will. They 
have built dozens of models of rivers and 
harbors. They have been solving difficult 
problems with these models for 18 
‘They even have a thoroughly tested, 
model of the lower part of the Mississippi, 
built on the same scale as the big one now 
under construction. And it works fine. 

Horizontally, one foot on the big model 
will represent 2,000 feet of the earth’s sur- 
face. Vertically, however, one foot on the 
model will represent only'100 feet, because 
if the vertical scale were the same as the 
horizontal scale, the rivers would be too shal- 
low and the currents too weak to be meas- 
urable. Actually, the currents in the model 
rivers will be from one-seventh to one-eighth 
as swift as those you'd have to buck if you 
were in a rowboat on the real streams, and 
1,000 gallons per minute will suffice to por- 
tray the 1,500,000,000 gallons per minute 
of a major Mississippi flood. 

The site for the big model, several miles 
from the Vicksburg laboratory, was chosen 


Engineer checks handwork on complicated 
bits of bed. Sections of upper Mississippi, Ar- 
kansas, and Missouri rivers are being finished first 
because of urgency of problems in those areas. 


because of its natural approximation to the 
desired dimensions. Even so, 1,000,000 
cubic yards of earth had to be moved. The 
knolls that represent the Appalachian slope 
rise 20 feet now, and those representing the 
Rockies rise 50 feet above the model's “sea 
level.” 

The river beds and valleys will be long, 
zigzagging strips of concrete, varying in 
width from a few feet to several yards. 
These are being built now. The rolling land 
between these winding waterways will be 
sodded. Signs will mark the sites of cities, 
and eventually there will be roads around 
and through the model. 

Like a modern city’s utility lines, however, 
the things that make the model tick will be 
concealed underground. There will be 15 
miles of storm sewers, big water mains, and 
a maze of wires for electrical instruments 
below the surface. Water for the midget 
rivers will come from and return to a deep 
sump, which will resemble a swimming pool, 
somewhere near the site of Mobile, Ala., on 
the model. It will be nice, clean water be- 
cause the kinds of research that the engineers 
have in mind can be done without mud. 
The pumps and instruments all will be 
operated from a control house “north of 
Chicago.” 

The pumps will be capable of delivering 
10 times as much water as will be needed to 
simulate a Mississippi flood. This abundant 
supply will enable the engineers to operate 
various parts of the model separately, and 
study several problems at once. 


Completed model will consist of many strips 
of conerete like this one representing the Ar- 
kansas near Little Rock. Gutters will keep 
rainfall from draining into working parts. 


Like designers of complex industrial 
plants, the architects of this colossal and 
intricate device built a “pilot” model first. 
But these planners bumped into a problem 
that seldom bothers industrial engineers—the 
curvature of the earth, To allow for this, 
Karl A. Dupes devised a method of combin- 
ing a French mapping system (the Bonne 
projection) and a rectangular grid system— 
and thereby won himself a merit award from 
the Secretary of War. 


Robots Will Run It 


The gauges along the concrete channels 
of the model streams will be delicate elec- 
trical instruments. One of the several types 
now being considered will have a tiny motor 
suspended from an arm over the water. This 
motor will spin a set of pins, the points of 
which will barely touch the water at all 
times. The arm to which this pin wheel is 
attached will rise as the crest of a flood ap- 
proaches and descend when it passes. Al- 
though a rise of a tenth of a foot in these 
creeks will correspond to a 10-foot rise in a 
genuine river, this instrument will yield as 
accurate data as can be obtained from 
human observers on the.big streams. There 
will be from 600 to 800 such gauges, 

These and other devices will do just about 
everything except shout “Mark Twain.” 
They will make it astonishingly easy to con- 
duct experiments. The switchboard in the 
control house will look like the switchboard 
of a power plant, and the operator will be 
able to twiddle his thumbs most of the time 


rain roa HO 


Existing model of lower Mississippi shows how 
big model will look when in use. Note cutoffs 
in this part of river (near Greenville, Miss.) 
and levees extending for miles. The “woods” 


because the whole river system will be man- 
aged for him by robots. 

One of these “programmers” will have a 
dial about a foot in diameter on its face. A 
paper record will be placed on this dial. A 
tiny arm then will follow whatever curve 
is drawn on the record and send appropriate 
signals to automatic valves at from 200 to 
300 inflow points, Some of these faucets will 
have fixed orifices of various sizes; others 
will have single openings that widen or di- 
minish like camera shutters. 

Another programmer will control the 
amount of water flowing out of the model, 
at from 60 to 70 points, when the operator 
wants this measured. Some of these outlets 
will handle only 10 gallons a minute; others 
will dispose of up to 800 gallons a minute. 
To change from a simulation of conditions 
that prevailed in 1947 to those that existed 
in 1917, the operator will simply change the 
records on the programmers. It will be no 
more difficult than putting records on phono- 
graphs, 

‘A row of lights will show how the pumps 
are working and the operator will have a 
communication system by which he can bark 
orders to a helper out in the plant whenever 
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a 


are, strips of wire window screening, a few 
inches high and pleated like an accordion, 
When model river overflows, these screens slow 
the water, just as trees do along a real stream. 


there’s a hitch in the proceedings, The re- 
sults of experiments run on the model will 
be jotted down, automatically, by a great 
battery of square-faced instruments, 

These instruments will produce a contin- 
uous record of the tiny rivers’ stages at 
points corresponding to those at which com- 
parable figures are kept throughout the Mid- 
west. There is no other known way, in many 
cases, of obtaining such data about floods be- 
fore they occur. Models of this type are 
used only to solve problems so complex 
that they stump the experts’ slide rules. And 
this model will differ from its predecessors in 
only two ways: it will be bigger, and the 
instrumentation will be much better. 

Construction of this giant was started dur- 
ing the war by Maj. Gen. Eugene Reybold. 
Three thousand prisoners of war from Ger- 
many (where the hydraulic-model technique 
had originated) were employed on it. Among 
them were civil engineers, surveyors, and 
craftsmen of all kinds. They did about a 
third of the work. Civilians are continuing 
the job now under the direction of Col. R. 
D. King, who heads the Waterways Experi- 
ment Station. Completing the colossal model 
will take at least three more years. END 


Slapless Trigger 


Improves Pistol Aim 


ATABSET pistol with a new type of 

igger reached the market a few weeks 
ago and promptly began hanging up records. 

Known as the Tompkins, the .22-cal., 
single-shot precision pistol is designed to 
eliminate the errors in accuracy caused by 
unevenness of trigger tension and “slap.” 
Called “glass-break” action, the trigger's 


smooth, steady pull, which can be adjusted 


Smooth trigger pull is result of special sear 
spring, which 's bent downward againet fulerum 
by trigger action to release hammer, Spring 
keeps trigger tension constant as hammer falls, 


Lifting breechblock 
empty’ cartridge, w 
fingers. 


ects but does not throw 
is removed with the 
Maker stresses ease of loading with- 
out bullet damage or risk of premature firing. 


to desired tension, remains unchanged by 
the hammer's release. Move the trigger as 
little as 1/64 inch and it trips the hammer. 
It can be dry-snapped without damage. 
Made by the Varsity Mfg. Co., the pistol 
has an 8-inch tapered barrel. The 9%-inch- 
ts have a %-inch-per-20-yard click 
tion adjustment and a manual windage 
setting. The pistol sells for $88.26, 


E breechblock swin; 
when erg tenioned, 


up on front hinge 
ge is lifted. Spring- 
lock secures it when closed. Note rear 
end of firing pin in the center of the block, 


of sight aids holding and aiming. 
Waloor sock ees fall eogth of tunic chines 
nel under barrel for addition of balance weight. 
Cutout portions of breech help lighten the gun. 
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Radiant heat from ceiling pancls like these 
may warm your home of the future. Each panel 
thin sheet of rubber that conducts 


contains 


electricity, generating heat, ‘The panel look 
like wallboard and -in. nonconductive 
J the edge for nailing to joists. 


margin 


Mide a Rubber ‘Furnace’ 
In Your Ceiling 


OMEDAY soon a thermostat on the wall 

may be the only visible sign that your 
home has a heating system. Furnace, cl 
adiators, and fuel storage tanks 
I have vanished. To get heat, 
you'll just flip an electric switch. 

This exciting forecast is presented for its 
new radiant heat panels by the United 
States Rubber Company. For the secret of 
the new heating is a new kind of rubber 
whose reaction to electricity is just the 
opposite of ordinary rubber. Instead of an 
insulator, it is a conductor of electricity— 
and as it conducts, it heats. 

Re: nce elements of the new rubber 
are sandwiched between layers of insula- 


im- 
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tion—there is no internal wiring except for 
two aluminum-foil leads. Fifteen minutes 
after a cold start the surface averages 100° 
F. Radiant energy from the panels is trans- 
formed into heat energy when it strikes any 
solid object. Like the sun, radiant heat 
panels warm you directly—in contrast to 
convection heating systems that first warm 
the air that warms 

The four- by four-foot panels are con- 
nected in parallel and operate at 220 volts 
for top efficiency. As with other heating 
systems, thermostats—one in each room for 
local control—turn the panels on and off. 

Starting at the outer edge, the panels 
cover about 70 percent of the ceiling area, 


you. 


nductive rubber bonded between insulating 
layers supplies the heat. Called Uskon@®, this 
is’ natural rubber with  carbon-black 


When completed, the panels are M-in. 
Asbestos board makes them rigid and a layer 
of aluminum foil on top reflects heat down, 


the center being covered with ordinary 
building board. The entire surface can be 
finished with paint, paper, or a light coating 
of plaster, 

Tested in a number of homes in the past 
few years, the panels are now in commercial 
production. Compared with conventional 
heating systems, original cost is low. But 
before you rush out and buy, check on your 
local electric rates, If you pay more than 
a cent and a half per kilowatt hour, the 
panels are a luxury. 

Engineers of U. §. Rubber have esti 
the comparative costs of heating a si 
house in several cities with the radiant 
panels and with oil. Each is based on a 
9,000-cubic-foot house, oil at 13 cents a 
gallon, and a wind velocity of 15 m.p.h. 

The estimates for a full year: New York 
City, panels, at minimum electric rate 
of 2 cents, oil $190; Buffalo, $286 at 1% 
cents, oil $258; Atlanta, $90.80 at 1 1/10 


A mannikin in a test liome shows that radiant 
heat warms you more than it does the air, At 
the left, air temperature at various levels, 


Small model home in New York City was used 
to demonstrate the panels this winter. Its first 
floor can be heated for around $200 a year. 


cents, oil $125; Memphis, $57.30 at 1% 
cents, oil $125; Dubuque, $355 at 2 cents, 
oil $358; Minneapolis, $307 at Us cents, oil 
$258; Denver, $300 ‘at 2 cents, oil $190; 
Seattle, $112.70 at % cents, oil $190; San 
Francisco, $81.80 at 1 cent, oil $125. 
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Earth Ripper Digs Deep 


Tue long steel tooth of this massive Jug- 
gemaut rips its way through hard ground 
and rocks to a depth of six feet. Called the 
Giant Ripper ©, it is designed to dig up and 
soften the earth ahead of ditchers on pipe- 
line and cable-laying jobs. 

When pulled by three tractors develop- 
ing 450 hp., the 17-ton machine can handle 
three of the earth-rending rooter shanks. 
Comparison with the man, shown in pic 
ture at right, gives an idea of the size of 
these teeth, which are 10 feet long, 5 inches 
wide, and measure 18 inches from front to 
back; the carrier itself is 26 feet long and 
13 feet wide. Builders of the device, the 
Soulé Equipment Co., of Oakland, Calif., 
have consigned the first unit to Saudi Arabia. 


Phase Microscope “Sees' 


ordinarily seem as trans- 
parent as window glass can be seen in all 
their detail with a new kind of microscope. 
The phase-contrast microscope, shown be- 
low, promises to be a valuable tool in can- 
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° the Invisible 


cer research and many scientific fields. 

Two simple gadgets in the new instru- 
ment do the trick. One of the two plates 
shown at bottom left, is partly opaque and is. 
mounted under the specimen so that the 
light illuminating it is limited to a narrow 
cone. The other plate, which goes inside 
the lens system, is transparent but has a 
ring coated with material that slows light 
waves. 

Between them, these plates slow up the 
light waves passing through a microscopic 
specimen so much that the light waves go- 
ing through the invisible detail interfere 
with the waves going through the rest of 
the specimen. When this happens, the 
peaks of one set of waves coincide with the 
valleys of the other set, so that they cancel 
out. This forms a dark pattern that is a 
good image of the detail. 

Detail microscopic specimen slows 
up light even without the phase-con- 
trast attachments. This effect cannot be 
seen, however, unless the slowing up is 
enough to cause interference—as when the 
attachments are used. 

Until the invention of the phase-contrast 
microscope, the only way to make trans- 
parent detail show up was to dye the speci- 
men. This has the disadvantage of killing 
live specimens—and biologists often want to 
see their specimens alive. 

The invention of a German, Prof. F. Zer- 
nike, the phase-contrast microscope has been 
further developed here by scientists of the 
American Optical Co., and Bausch and Lomb. 


Chow Gear Improved 
Rattiinc knives, forks, and spoons can 


betray a night ‘ol to the enemy—but not 
with the new set of eating utensils devel- 
oped by the Army. The three mess imple- 
ments, made of stainless steel, nest together 
(at left), and can be carried in a uniform 
pocket. Slots in the handles allow them to 
be slung on the handle of a mess kit for 
washing. Old type set not only rattled, but 
was bulky and rusted in the field. 


Power in Sleek Package 


New note in the 1948 Cadillac is the dis- 
tinctive rear fender that immediately catches 
the eye in the Series 50 five-passenger sedan 
shown above. Taking a leaf from aircraft 
design, the rear fenders are projected to 
form vertical fins. Directional lights have 
been fitted into the trailing edge. Front 
view, at left, emphasizes the car's traditional 
road-hugging lowness and massive width, 
The Cadillac 150-hp. V-8 engine continues 
to power all new models, 


A Boost for Junior 


Jusion, of junior miss, can now sit right 
up there with mom and dad at the dining 
table in an ordinary chair. But something 
has been added—a Hi-Lo® chair attachment. 
Consisting of two metal arms, it is easily 
fastened to the bottom of any chair seat. 
When screws securing the seat to the chair 
are removed, the seat lifts up and locks in 
place. The device is made by the Nu-Way 
Appliance Co., of Los Angeles, Calif. 
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Every spark plu 
ignition system: 
Unsuppressed, it 
the bro: 


like other parts of 
@ miniature antenna 
from 


Unmaking Man-Made Static 


Ignition noise, long a radio nuisance, 
faces a campaign designed to knock it 
out of the television picture. 


UTOMOBILE ignition systems have 
been producing spluttery noises in 
radios since the days of crystal sets. With 
television, the noises turned into visible 
streaks and blotches—and thereby set the 
stage for a large-scale attack on one of radio's 
oldest minor headaches. 

The attack began during the war, when 
ignition interference was a major threat to 
vital military communications. To clear the 
air, a fleet of mobile Signal Corps test sta- 
tions toured the country, teaching manufac- 
turers how to build ignition systems that 
wouldn’t sound off through near-by radios. 

Static is fundamentally just like any ampli- 
tude-modulated (AM) radio signal. Fre- 
quency modulation will reject it, but short 
of using FM for every purpose, the only way 
to keep interference out of a radio com- 
pletely is to suppress it at the source. 

Eliminating ignition interference is a rela- 
tively simple operation, done quickly and 
easily on any car that carries its own radio. 
Resistors in spark-plug cables keep electro- 
magnetic impulses from feeding back into 
the wiring, which would broadcast them; 
metal shielding around cables and other 
parts helps trap other impulses, and capaci- 
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tors channel them to the chassis, which is 
bonded into a nonbroadcasting ground. 

Experts at the Coles Signal Laboratory, 
at Fort Monmouth, N. J., figured out scores 
of variations on that ic pattern. Early 
systems with bulky external shields barred 
interference only up to 40 megacycles, Re- 
search has now progressed to simpler, inte- 
grally shielded and suppressed equipment 
that promises interference-free communica- 
tions clear up to 4,000 megacycles—and also 
makes ignition systems waterproof, 

By putting the program on a mass-produc- 
tion basis, military experts hurdled the big- 
gest barrier to getting rid of ignition static— 
the fact that thirty-odd million U.S. cars 
have to be “suppressed.” 

Now the American auto industry has taken 
over, and cars are being built to a set of 
anti-interference standards worked out by 
radio makers and the Society of Automotive 
Engineers. Accessory makers are also pro- 
viding war-developed devices to help the 
program. 

‘As millions of prewar cars go off to junk- 
yards, radio reception will be freed of one 
source of man-made static. Short-wave 
operators will say good-by to a lot of the 
“garbage” that has plagued them for years. 
And owners of television sets won't have to 
fight shy of highways or set up sky-high 
antennas to avoid spots before their eyes. 


act test set 

devices on 

¢ Army. Measuring 
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ot and elim- 
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For Happier Landings. To cut 


down landing-gear mishaps, Lockheed de- 
vised this hydraulic drag strut, shown in the 
wheel well of a Constellation. It lets main 
wheels move six inches to the rear as they 
touch down, lessening landing shocks. 
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Biggest Ramjet Goes Up. Roc 
eting | far above the speed of sound, the big- 
been 


er for the ramjet’s take-off (abov 
vided by the big-finned booster rocket shown 
at left, which drove the ramjet to its operat- 


was pro- 


ing speed (several hundred miles an hour), 
then dropped off. The ramjet continued its 
flight under its own power, which i 
times as great, pound for pound of engine 
weight, as the best reciprocating aircraft 
power plant in use today. 


More Power to Them, This 800- 
ampere power truck is one of 40 mobile gen- 
erators being put in service by United Air- 


lines. Far huskier than previous models, 
they are required for ground operation of 
equipment in the new four-engine planes. 


Seaplane Can ¢ 
Nine inflatable nylon float sections and a 
hinged plywood deck add up to a floating 
dock (above) that can be stowed aboard 
Navy patrol bombers for use wherever no 
other servicing facilities exist, Although it 
weighs about 5,600 pounds, the dock can be 
put together or taken apart on the water. 


"Copter Flies Its With nothing 
but sandbags for a pilot, an experimental 
helicopter holds itself just clear of the 
ground—the first time, according to United 
Helicopters, Inc., that such a craft has hov- 


Gas Sta lakes the Rounds. 
To speed servicing of light planes, Napa 
County (Calif.) Airport uses this merry-go- 
round gas station, Overhead line carries gas 
anywhere around the circular, 40-foot apron, 
large enough for five planes at a time. Sta- 
tion was developed by an engineer of the 
Standard Oil Co. of California. 


ered without some means of control. The 
trick was made possible by the stabilizing 
control rotor used in the same company’s 
Hiller 360 ‘copter. designed to permit “no- 
hands” piloting (PS, Feb. "48, p. 125). 
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How You'll Use 
The New Silicones 


Hybrid chemicals that helped win the 
war now work wonders for golfers and 
housewives, fliers and motorists. 


By Dr. Dallas T. Hurd 
Research Laboratory, General Electric Company 
and Alden P. Armagnac 


AW HOLE new family of synthetic chemi- 
cals, destined to make everyday life 
more pleasant and comfortable, is now mak- 
ing its debut before the general public. 
Called the silicones, these ultramodern 
products can help motorists, sportsmen, and 
plain John Jones. 

‘Tissues impregnated with one of the new 
silicone chemicals come in a handy pack 
for polishing eyeglasses. They leave a trans- 
parent, invisible film upon the glass that 
keeps it magically free of dust and grease. 

Golf balls whose cores contain a pellet 
of another silicone compound have just been 
placed on the market by a leading maker, 
the U.S. Rubber Company. Said to give 
greater distance and to have improved 
“click” and “feel,” they take advantage of 
the exceptionally high elasticity of “bounc- 
ing putty,” a laboratory curiosity for which 


no use was known until recently, A ball of 
this white or pinkish substance bounces like 
rubber, yet can be stretched like taffy, and 
flattens out like a pancake if left standing 
on a table. 

Bouncing putty’s slow-flowing property 
was applied not long ago (PS, March '48, 
p. 109) to check any quivering motion of 
small coil springs embedded in it, in tiny 
attachments for furniture legs that keep 
tables and dressers from wobbling on an 
uneven floor. 

Fishing line now is treated with a related 
compound to make it shed water, keep dry, 
and last longer. Dry flies for’ fishermen 
undergo the same process to make them 
more realistic. 

An oil-like fluid of the silicone family that 
undergoes remarkably little change in vis- 
cosity while the thermometer goes from one 
extreme to the other serves motorists in a 
radically new type of vibration damper for 
the crankshaft of an automobile engine. 
This innovation is the product of the Hou- 
daille-Hershey Corporation and has been 
adopted, in some of the latest production 
models, by Ford, Lincoln, Packard, and 
Mack International. 


Examples of GE silicone products and applications, at 
left, include “lifetime” paints now under development, 


all-temperature lubricating oil used in motor and timer 
shown, bouncing putty, mold-release emulsion, Dri-Film 
water’ repellent, aircraft transformer with silicone- 


varnish insulation, and rubber that resists heat and cold. 
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Silicones can be made into rubber, oil, 
grease, resin, and paint. They are chemical 
hybrids, made from sand, coke, salt, and 
petroleum, and they exhibit all the fascinat- 
ing possibilities that spring from  cross- 
breeding in the other natural kingdoms. 
They form a man-made link between the 
“inorganic” mineral compounds of the rocks, 
earth, and sand, and the “organic” carbon- 
containing compounds, many of which are 
commonly associated ‘with vegetable and 
animal life. Sand is one of the principal 
raw materials of a silicone. Therefore the 
skeleton of a silicone molecule consists of 
the elements of which sand is made, alter- 
nating atoms of silicon and oxygen. It is 
this same silicone-oxygen “backbone” that 
gives natural silicate minerals, such as asbes- 
tos and mica, their heatproof qualities. 

Outwardly, silicone molecules resemble 
those of hydrocarbons — hydrogen-carbon 
compounds, such as those of petroleum, 
which are built up on a skeleton composed 
of a row of carbon atoms. The silicones thus 
combine such desirable “inorganic” prop- 
erties as resistance to heat with the charac- 
teristic ability of certain “organic” materials 
to be formed into rubber and plastics. 


First Used in World War II 


Long known in the laboratory, silicones 
first attracted attention during the last war. 
For lack of a heat-resistant material that 
would make a resilient gasket, the lenses 
of searchlights on Navy vessels were often 
shattered by the concussion of their heavy 
guns, Gaskets of silicone rubber, produced 
synthetically for the purpose by General 
Electric experts, solved the problem. The 
heat-resistant gaskets filled another vital 
need in superchargers for B-29 Superfor- 
tresses. Until the war ended, military uses 
monopolized the entire production of the 
new rubber and other silicone chemicals. 

Since then, many of the most useful sili- 
cone products developed by the two leaders 
in the field, the General Electric Company 
and the Dow Coming Corporation, have 
been made available commercially. Because 
they are still relatively high-priced, indus- 
trial applications, where their properties are 
valuable enough to offset their cost, have 
preceded more general uses. 

Supercharged Diesel-electric locomotives 
and powerful new radial motors for aircraft 
now make use of the heat-resistant gaskets 
of silicone rubber. De-icing equipment for 
plane wings, which uses hot dry air, may 
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Fisherman's dry fly will always stay dry after 
a single 30-second dip in new water-repellent 
silicone dressing supplied for purpose, and eight 
hours’ drying. Compound is a colorless liquid. 


prove another useful place for the new ma- 
terial. Besides resisting heat, silicone rubber 
also remains flexible at temperatures so low 
as to make ordinary rubber stiff and brittle. 

Silicone oils are water-white liquids, re- 
markable for the exceedingly small extent 
to which temperature changes affect them. 
‘A drop in temperature from 100° F, to zero 
increases the thickness or viscosity of typical 
petroleum oil 110 times; of a silicone oil, 
only four times, Functioning perfectly in 
heat or cold, silicone oils lubricate electric 
motors exposed to extremes of temperature, 
and serve in hydraulic airplane-control sys- 
tems. A new type of landing gear for air- 
craft, developed in Great Britain, derives 
its spring action from another extraordinary 
property of silicone oil — its “give.” Com- 
pared to water and most liquids, it is highly 


compressible, 

Quite possibly the last tire you bought 
for your car was made with the help of 
silicone oil. Mixed with water, it forms an 
emulsion now widely used by tire makers as 
a “mold-release agent.” In molding a tire, 
an inflated rubber bag forces the casing 
against an outer mold of steel. The silicone- 
oil emulsion lubricates both parts of the 
mold, preventing the tire from sticking to 
either when it is removed. 

Silicone resin approaches the ideal in elec- 
trical insulation. Motors using it can run 
at high temperature without damage. Fire 
hazard due to overload is eliminated. Small 
motors and transformers will deliver as 
much power as much larger and heavier 
ones formerly did. A standard five-kilowatt 
airplane transformer that delivers power for 


Lively golf ball uses pea-sized pellet of bounc- 
ing putty in rubber core (left). Wrapped 
rubber thread, core rests in half of balata cover 
(center). Cover is then 


lights, electrically heated flying 
, and other purposes formerly weighed 
110 ‘pounds. Insulated with silicone var- 
nish, the same transformer weighs only 12 
pounds. 

New applications are being discovered 
almost daily for a moisture repellent—the 
product has been named Dri-Film®—of 
which one form is a silicone and others are 
by-products of making silicanes. When one 
of these liquids is applied to ceramics, paper, 
textiles, plastics, or glass, the surface re 
ceives an invisible submicroscopic coating 
that sheds water completely. One of its 
first applications was to safeguard the filter 
paper in gas masks against moisture. Now 
it repels water from airplane and boat wind 
shields. On insulators and other parts it 
prevents moisture from interfering with the 
operation of radio equipment. Fabrics 
treated with it are unaffected in appearance 
and “feel.” It does not close their pores, 
nor is it removed by repeated laundering. 
Yet, as General Electric experimenters 
proved in a test, water rolls right off a suit 
of clothes treated with Dri-Film®. They 
just don’t get wet. 

When larger-scale production and im- 
proved methods of manufacture lower the 
cost of silicones so that the general public 
can share in more of these developments, 
the results will be far-reaching. 
es may receive the 
benefit of Dri-F ‘ilm® treatment against rain. 
Silicone insulation may improve household 
motors, as in washing machines, and pro- 
duce better toasters, waflle irons, and elec- 
tric blankets. 


landing 
suit 


Eyeglasses stay clean longer after being pol- 
ished with one of these silicone-impregnated 
tissues. Compound leaves a transparent, invisible 
film that repels dust, grease, and fingerprints. 


Navy searchlight gets gasket of heat-resisting 


silicone rubber. Entire output of silicones went 
to armed forces during World War Il, Now 
they have become available to general public. 


Another prospect for the near future, now 
under active development, may prove one 
of the most interesting of all, Paints and 
enamels in all the colors of the rainbow, as 
well as black and white, will be made from 
silicone resin combined with suitable pig- 
ments and solvents, Baked on steel at high 
temperature, they will yield virtually inde- 
structible coatings. 

Given a coat of the new silicone paint at 
the factory, your car will have a lifetime 
finish. Even a delicate pastel shade will 
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Heat test of 24 hours at 350° F. leaves silicone 
rubber, left, flexible and unaffected. Sample of 
natural rubber at right, which underwent same 
test, deteriorated and cracked as shown. 


retain its original color and gloss through 
year after year of exposure to the sun and 
elements without fading or suffering dam- 
age in any way. Since the car will wear out 
before the paint job does, a wit remarks, we 
may look forward to beautiful junk yards. 

A similar finish for your kitchen range, 
refrigerator, and washing machine will be 
superior in many ways to vitreous enamel. 
It will not crack or flake, and it will resist 


llicone oil at right resists heat and remains 
clear in comparative test on hot plate, Petro- 
eum oil, left, is decomposing, as shown by 
darkening and by smoke rising from liquid. 


discoloration by hot greases, fruit juices, 
iodine, and other common sources of house- 
hold stains. In laboratory tests it has proved 
impervious to some of the most powerful of 
corrosive chemicals, It also eliminates waste 
in manufacture due to rejection of products 
on which vitreous enamel has chipped, an 
important consideration that may help to 
offset its higher cost and expedite its intro- 
duction to the public. END 


Meter Aids Swimmers 
How well do you swim? Strapped to a 
bather's waist, the novel recording instru- 
ment above graphically tells the story. Ro- 
tating as it passes through water, a fanlike 
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element actuates a pencil that registers the 
swimmer's speed and the power of his 
stroke upon a moving paper chart. The de- 
vice opens as above for inspection of its rec- 
ord, which enables an instructor to detect 
and correct a novice’s faults. 


How to Talk to An Airplane 


OWNED airmen, snowbound trappers, 

isolated communities—anyone in dis- 
tress can use these 19 symbols to ask a 
passing plane for help. They are the official 
ground-to-air emergency code recently 
adopted by the Civil Aeronautics Adminis- 
—— tration, Used in wartime signaling, the 
Basic signal is still time-tried SOS. All symbols symbols can be trampled in snow or laid out 


shouldbe at Ieast 10 feet high, and can be ith cloth, wood, stones, or anything else 


notice, Pilot acknowledges by rocking wings. that gives a clearly visible color contrast. 
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Steel Samples Studied 


A raster and better method of checking 
the carbon content of steel has been de- 
veloped by the Carnegie-Illinois Steel Corp. 
Three electric furnaces, shown at left, above, 
each have two silica tubes so that six sam- 
ples can be tested at the same time. Placed 


in the tubes, the samples are subjected to 
a heat of 2,012° F. Dry oxygen is injected 
and combines with the hot steel to form 
carbon dioxide, which is absorbed by the 
six small bottles seen in middle foreground. 
The bottles are then weighed in the scale 
shown at right, giving a basis for calculating 
carbon content of the samples, 


Blow, Pedestrian, Blow 


Mucn has been written about careless 
driving and traffic hazards in Los Angeles, 
but Hilton Tupman, of that city, has done 
something about it. Carrying his six-pound 
pedestrian horn, shown above, he honks his 
way across streets, warning over-eager mo- 
torists that even the lowly foot-traveler has 
some rights. The tank holds air under pres- 
sure of 500 Ib. A trigger release under the 
handle sounds it off, good and loud. 
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Mask Heats Face 


Wrru this electric mask you can relax 
while heat therapy is applied to your face. 
A product of Progressive Enterprises, of Los 
‘Angeles, the mask is intended to relieve 
sinus pain, and for use where heat is pre- 
scribed for head colds, facial neuralgia, and 
migraine headaches. Made to fit the con- 
tours of the face, it weighs onl; :wo ounces. 
Heat is controlled and may be localized to 
any desired area of the face. 


For easy grass cu 


i, a simple conversi 
a Bolens garden tractor i 


can save 
your back 


Lots of people with a little land are shopping for garden tractors. 


Here’s what these outdoor machine tools will. 


By Ladd Haystead 


‘ROM Tom Sawyer to Victory Gardens, 
back-yard and suburban farming has been 
story of burning blisters and screaming 
\eroiliaes, Yet from around 1915 garden 
tractors have been in the country, although 
in a minor way. Now they're moving into 
the suburbs. 

In bygone years, most of them went to 
commercial truck gardeners, for amateurs 
found them too expensive and often unsatis. 
factory. But the sales of garden tractors 
jumped from an average of about 8,000 a 
year before the war to a whopping 165,000 


‘These are the four basic garden-type tractors, 
starting with the beginner's baby at the left. 
Next comes the all-purpose rotary, then the 
larger straight tractor, and finally the smallest 


and won’t—do for you. 


estimated in 1947, And this year may see 
last year’s record passed, with householders 
the big buyers. 

No one has come up with a survey show- 
ing precisely why this sudden popularity. 
But for one thing, many of the “bugs” have 
been ironed out of the motorized hoes. And 
for another, their usefulness has been widely 
expanded by the development of new at- 
tachments. Moreover, in this day of high 
prices for everything the first cost of a gar- 
den tractor doesn’t seem so far out of line 
when refrigerators and console radios sell 
for about the same price. 

Today, almost every suburban hardware 


J 6 


7TO12HP. 


riding tractor. Power units run from around 
$150 to well over $700; attachments, from a 
simple spade-type cultivator to a power field 
mower, run from a few dollars to about $200, 
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SIX-INCH PLOW . . . $30.25 


The Planet Je. Garden Trac- 
tor and family of tools 
The 1 Ya-hp. tractor (cent 

with @ 6-tooth cultivator, 
is quoted at $190.50, f.0.b. 
Bready Garden Tractor Philodelphia. The complete 
line of priced attachments 
adds $251.05 to the cost. 


SULKY .. . UNPRICED 


: Page Tractor HEAVY-DUTY CULTIVATOR . . . $10.30 


Most 114-hp. tractors are sim- 
ilar, but manufacturers try to 
ive extras, such as the lights 
thown on’ the Page model 
above, and the Cunningham's 
two-ging disk that gives both 
lateral and swivel adjustment. 
All types, however, present the 
‘same maintenance problems as 
their big brothers. Working sur- 
faces must be cleaned and rust- 
roofed before being laid up 
for the season. The equipment 
doesn’t wear out; it rusts out 
Carburetor and gas lines should 
be drained when the machine is 
out of use for more than 30 
days; otherwise “gum” will 
form, choking the Teed lines 
The oil level must be watched 

fer the first season, 


B) STANDARD CULTIVATOR, 
| COMES WITH TRACTOR 
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SNOWPLOW ... 


DISK HARROW .. . $35.80 


With the Roto-ette®, « small rotary 


foot trench by running the ma- 
over the ground, shoveling out the soil, 
ting the process 


Shaw Du-AUl®, 


equipped with light plow 


cial gardeners and sul 


at a comfortable walking 
Equipment Co, 


ary tillers operate 


Spinning saws of Roto-ctte® field mower, 
shown in foreground above, cut weeds and small 
trees; the revolving dunce caps throw the cut 
material out at side, Mower attachment: $160. 


and implement store displays the little walk- 
ing machines and the large family of at- 
tachments that go with them, Suburbia’s 
twilight calm everywhere is now punctuated 
with the put-put of a “horse-and-half” at 
work. And if ingenuity has anything to do 
with it, the manufacturers intend to hold 
and expand the new interest by finding 
even more chores for the willing little iron 
donkeys to perform. 

The story of a potential power gardener 
goes something like this. In the late winter 
or early spring, he goes to his seed or hard- 
ware store to buy some seeds, rotenone, a 
new hoe and sickle. When he comes to the 
two last items, he winces with aching mem- 
ories. Idly, he tells the clerk that he sup- 
poses a garden tractor costs a lot. The clerk 
assures him this isn’t so. Only around $150, 
he says, and “it will last you a lifetime.” 


Plowing Still a Problem 


More questions and answers, more mem- 
ories of blisters and backaches, and a deal 
is turned. Only the buyer finds that what 
with cultivators and a hiller the price is 
around $200. But when he gets his pur- 
chase home, he remembers it will do him 
little good until his garden plot is plowed. 
He returns to the store to buy a plow attach- 
ment, but the clerk is not so enthusiastic 
over this idea. Yes, he will sell a tiny seven- 
inch plow, but actually the gardener will 
find it better to hire somebody with a larger 
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machine to do his basic ground preparation. 

The gardener then learns that plow sizes, 
given in widths, by a rough conversion have 
a ground penetration of about one half their 
rating. In other words, the seven-inch plow 
that a small garden tractor will pull only 
works the soil three to four inches, whi 
the instructions on the seed packet direct 
a seedbed six to eight inches deep. Some- 
what disappointed, the gardener comforts 
himself with the thought that the hard job 
is not the seedbed preparation but the long 
weeks of cultivation, which his unit will 
do adequately, 

About the time the first cultivation is 
done, the lawn needs trimining. As long as 
he has the power unit, why not hitch a 
mower on it? So he goes back to the store 
and comes away with either a reel-type or 
attachment to take the blisters 
out of mowing. The ordinary hopper doesn’t 
work so well if the mower is pulled behind. 
It fills too fast and gets in the operato 
way. If the mower is on the front, there is 
nothing he can do but let the grass fall and 
rake it afterward, 


A Trailer Is Added 


Another trip to the store gives our sub- 
urbanite a lawn-sweeper attachment that 
not only will handle the grass but leaves 
and other trash as well. Disposing of that 
trash is a headache, but the last time the 
gardener passed his store they were showing 
a little trailer that could be hooked onto the 
power unit. And adding more persuasion 
to the argument, the trailer had a board 
across it so that the operator could sit down 
as he drove around. The trailer joins the 
growing family in the garage. 

Now winter has come and snowplows to 
attach to the tractor are featured by the 
store. Another ache to be avoided—and an- 
other purchase is made. By this time, the 
gardener finds the original $150 investment 
has rattled past the $400 mark and shows no 
sign of stopping. He feels it is time to sit 
down and see what he has got for his money. 

The cultivator works pretty well. Only 
trouble is, he finds he has to keep up with 
a machine that doesn’t get tired. He wishes 
he could ride, instead of having the thing 
drag him all over the place. And he feels 
that if it is to do a good tilling job and 
keep down cloddiness, he will have to buy 
a disk come spring. In a catalogue, he has 
seen a riding-roller chment that will 
enable him to sit down while he works the 


dard Twin convertible riding 
factor is rarely listed as a pow 

iuipped wth sulk culti- 
cost is around $600: $1,000. 


vator 


s rotary garden tractor (above) is a com- 
petitor of the Roto-ctte®, shown on opposite 
page, It uses spinning rotor and hooked teeth 

ow, disk, and harrow in one operation. 


With 42-inch sickle-bar mower attachment, 
S-hp. tracter works in heavy growth, 
¢ bas plenty, of power in terrain 

hp. job would have trouble. 


where a smaller 
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Sub@® is International Harvester’s 
garden variety entry. It's a regular farm trac- 
tor except for its low 8 hp. With attachments, 
He oll foocls all Reid Gal ganas Goons 


lawn, and—he tells himself—his lawn cer- 
tainly needs rolling. Then, he doesn’t like 
the idea of having to do his seeding the old 
bending-over way, so he guesses he'd better 
get a seeding attachment too. 

There is still the problem of plowing. 
And as for snow removal, the 24- or 30-inch 
snowplow attachment is okay for the front 
walk when the snow is only a few inches, 
but it certainly wasn't adequate when the 
Big Snow came. Nor is it much help in 
clearing off the 100-foot driveway to the 
garage. It doesn’t have the traction, can’t 
buck the drifts, and there is the problem 
of what to do with the snow after you have 
built the pushed-aside snow up a foot or so. 


Rotary Tractor Does Many Jobs 


The man at the store is helpful. If the 
gardener wants to plow, the thing for him 
to do is sell his outfit to a neighbor and get 
a rotary tractor. Of course, that will cost a 
bit more—$400 or $500, depending on size— 
but it will plow, disk, and harrow in one 
operation, besides doing his cultivating and 
hauling around all the attachments. Or, he 
can get a larger straight tractor, say three 
to five horsepower, with a sulky attachment 
for riding to his jobs. It would prepare 
seedbeds (in mellow soil—not clays), do 
better snow removal, saw wood, cultivate 
two rows at once, and various other jobs. 
How much would it cost? Oh, somewhere 
from $600 to $1,000. 

‘Well, how about the small riding tractors 
the equipment companies have been adver- 
tising? Possibly the clerk is a little unwilling 
to discuss this unless his firm stocks the 
equipment, which most garden-tractor deal- 
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Newest of the tht tractors is "the 6-hp. 
Jaques-Frazer. With rotary tiller attachment, 
shown above, it pre seedbed in one 
operation, eliminating disking ‘and harrowing. 


ers don't. However, the prices run from a 
low of $345 to around $600 f.0.b. factory, 
and with tools will come to about $1,000, 

It takes quite a bit of garden to justify 
that much power (7 to 12 hp.). But for 
the part-time farmer who wants to make 
his garden a semicommercial project, the 
small riding tractors have much to recom- 
mend them. For one thing, if he is selling 
commercially he can depreciate the equip- 
ment on his taxes, 

‘The long-time headache of the walking 
tractor manufacturers has been, and still is, 
overselling by salesmen and over-expecta- 
tion on the owner's part. The little machines 
will do most of the things claimed for them, 
but will not do the job of full-sized tractor 
In the horse-and-half range, adequate plo 
ing is out. Nor will saw attachments for this 
power do a job of bucking heavy hardwood 
logs, although they may be quite satisfac- 


tamarack, etc. 
point, they leave something to be desired 
in trash burial, although here the more ex- 
pensive rotary jobs are quite successful. 

The rotary machines work on an entirely 
different principle from the straight drag- 
through-the-earth technique of the small- 
wheeled unit, which is the same as the big 
farm tractors. In the rotary type, curved 
teeth mounted on a power-operated rotor 
dig into the earth several inches, completely 
chopping and burying the surface trash, 
and make a row from 9 to 30 inches wide. 
By going over the worked soil several times, 
sufficient penetration can be secured, The 
seedbed is ideal, usually, but in some soils 
is subject to washing or blowing. 


” ‘The Farm m Imp, a stubby, 6-hp. job, can spin 
around within 5% ft. A product of ‘the U. 

Tractor and Engineering Co., it is the West 
Coast's entry in the light riding-tractor class. 


Though more expensive, this tool is fa- 
vored by market gardeners for its high 
quality and dependability as well as the 
thorough weed control and the excellent 
absorptive mulch it gives, 

Even as on farm-sized tractors, the catch 
in the economics of all power garden tools 
is in the low annual hourly usage if the 
machine is only to do one or two jobs. The 
big farm tractors did not begin to reach their 
wide ownership until many jobs beside plow- 
ing and cultivation were found for them, 


Advantages of a Riding Tractor 


In the same way, the more jobs the small 
tractors can do (which means more attach- 
ments), the more justifiable their ownership 
becomes. The beginning power gardener, 
then, should resign himself to an expected 
expenditure greatly in excess of the cost of 
the basic unit. Of course, this has one help- 
ful feature: you don’t have to buy all the 
attachments at one time. 

However, if the plot to be worked is more 
than home garden size, if it is suburban 
acreage or a part-time farm (of which there 
are an estimated nearly three-quarters of a 
million now), it would be wise to inquire 
into the riding 7- to 12-horsepower tractor. 
In many cases, it and its string of tools will 
not cost more than the smaller walking-jobs- 
with-sulky-attached. Its higher power gives 
greater versatility and a wider range of 
possible work. Yet it must be noted that for 
the most part it will not handle a single 
14-inch plow, or seven inches of penetration. 

The 12-inch bottom is the one usually 
recommended. Its wider turning radius 
means that more land must be wasted in 


Se i 3 
The Haney Bull Terrier® boasts a 12%-hp. 
engine. It has three forward Is, reverse, 
power take-off, and turns ih 7 fee 
price contender, it sells for $575 at Phi 


headlands (unusable area at the end of the 
row), but it does have a reverse. Most 
walking tractors do not have this feature, 
although many of them will in the future, 
This is becoming more important as attach- 
ments get heavier, for it is a man-sized job 
to haul backward several hundred pounds 
of tractor and attachment when a heavy 
rock or buried piece of wood comes up in 
the row. 

Although garden tractors have their limi- 
tations they are filling a need. And though 
they may seem expensive at first glance, 
consider them in relation to a secondhand 
car. Do you know where a used-car lot is 
offering anything worth-while for a few hun- 
dred dollars? END 


Also andy around the garden is this Holland 
Sizz-Weeder®. A flame it works on the 
deans ane ta ts big Troe ee So 
cotton fields, This garden model sells for $35. 
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Aerial Spans Canyon 


ig from sky 
hooks s to tl 
submarines in the Pacific. Its five 1%-mile- 
long cables are strung across the 2,000-foot- 
high walls of Hawaii's Haiku Canyon. Giant 
hors, inspected weekly (above, left), 
ure the cables at the edges. The aerial 


an 


is so high that the lead-in lines, arcing up- 
ward from the transmitter on’ the valley 
floor (above, right), seem to climb straight 
into the clouds. The installation has a 200,- 
000-watt alternator transmitter and a 50,- 
000-watt vacuum-tube transmitter, and is 
one of the Navy’s most powerful low-fre- 
quency stations. The low frequency can 
penetrate ocean depths to reach submarines. 


Diamonds Speak U; 


D1aatonns are being tured into powerful 
amplifiers—despite the fact that they do not 
ordinarily conduct electricity. Physicists at 
the Bell Telephone Laboratories are bom- 
‘ding snowflake-size diamond chips with 
millionth-of-a-second bursts of electrons, and 
inducing currents in the chips as much as 
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500 times greater than the original current. 
Gold-plated on two sides to provide elec- 
trical connections, the chips are mounted in 
ceramic sockets (right) and then tested 
under bombardment (left). A 60-cycle 
alternating current is applied to the diamond 
to cancel out “trapped” electrons that would 
obstruct the amplified current. The method 
reveals a new field of electronics research. 


Actual size of world’s smallest electric m 
is shown in the two photographs above. At left 
spins “fan blades,” little larger than a fly’s 
wings. Though dwarfed by comparison with 


a 


1.40-carat diamond in girl's 
cificiently at 7,000 revolutio 
rent from a flashlight dry ce 
practicability of compact, new-style design. 


ng, at right, it runs 
a minute on cur. 


Button-Big Motor Runs 


Larger motors of the new design drive models 
and toys. Model locomotive uses type measuring 
9/16-inch wide and %-inch in diameter. Minia- 
ture boat employs the next larger size. 


IECENTLY exhibited for the first time in 
the United States, an electric motor 
called the smallest in the world measures 
only 8/16 of an inch in length and diameter. 
It runs with high efficiency on 1% volts at 
7,000 r.p.m, This pygmy among power 
plants, of which half a dozen fit in a thim- 
ble, is the most diminutive of a series of four 
subminiature, direct-current motors app! 
ing a design invented by J. V. and J. E. 
Eurich of Lancashire, England. They will 
be manufactured in this country by the U.S. 
Instrument Co. of Summit, N. J., under the 
name of Electrotors®, 

The smallest model is a custom-built mo- 
tor, intended mainly for demonstration pur- 
poses but suitable and available for use in 
highly sensitive Popu- 
lar models to be produced in quantity begin 
with a %-ounce motor of 9/16-inch width 
and %-inch diameter for modelmakers, and 
for use in toys and battery-powered electric 
razors. It runs on 3 to 4% volts and consumes 
power than a flashlight bulb. A motor 
of 14-inch diameter and width may be used 
in larger models, automatic windshield wip: 
ers, movie cameras, and midget air condi- 
tioners. A “heavy-duty” motor of twice this 
size completes the series. 

Not scaled-down counterparts of standard 
types, Electrotors® owe their small dimen- 
sions to radical departures in design. A 
“gap-ring” armature—an electromagnet of 
horseshoe shape—revolves within a perma- 
nent ring magnet, picking up its current 
from contact points without the use of a 
commutator. The motors are self-starting 
and instantaneously reversible. 


arin 1948 M45 


Camera Records Driving. This 
device helps tell who's to blame in an auto 
accident, Such data as time, car’s speed, and 
brake position are relayed to dials behind a 
op the car, Reflected into the 


New Ideas from 
the Inventors 


wide-angle lens, these are recorded on film’s 
edge as camera automatically snaps the road 
every few hundred feet. Inventors are G. 
Finnegan, of Mountain Lakes, N. J., 
H. Durham, of Munsey Park, N. Y. 


and 


Dust Can Is Collapsible. You 
wouldn't have to shake your mop out the 
window if you had this flexible dust catcher. 
Invented by John Barkl, of Washington, 
D. C,, it can be carried from room to room 
and hung from the doorknobs. It is slit 
to let in the mop, folds flat for easy storage. 
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Cord Holder Clamps On. To keep 
your ironing cord out of the way and free of 
tangles, Charles Borgolte, of Woodside, N. 
Y., has invented a boomlike arm that holds 
it high in the air and swings back and forth 
as you iron, A spring at the pivot point 
keeps the arm at one side when not in use. 


SMM MMe, 


Boxes Become Desk. A pair of 
crates fit together to make this portable 
table for use as a camp kitchen or field desk. 
Curved along one side, the boxes can be 
packed with supplies and carried on either 


ini 
atte Ne 


side of a car's hood, pack-horse style. In 
use, they are stood on end and joined by 
shelves that provide work space. Pipelike 
legs adjust their height. They were patented 
by Lester Scott, of Wheatridge, Colo. 


Harness Keeps Baby Safe. This 
bedsheet baby harness for crib or play pen 
keeps the little one out of trouble when 
alone. Fastened to the sheet by two straps 
that cross each other, the baby can roll over 
or sit up, but not craw] away. It was invented 
by Charlotte Krogh, of Compton, Calif. 


Heels Are Interchangeable. You 
could quickly replace a worn or broken shoe 
heel with the detachable one patented by 
Thomas Gilmour, of Brooklyn. The slotted 
heel slips on a T-shaped bar on the shoe, and 
a small latch locks it in place. The device 
also lets you use various styles of heels, 
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Machine Probes 
Your Personality 


Are you a square peg in a round 
crowd? The Interaction Chronograph 
helps choose the best team for 


By Herbert Yahraes 
PS photos by Hubert Luckett 


Mier and the Bears have finally got 

going . . . Chances bright for the first 
pennant in y: ..» Pitching staff, though, 
could stand some jacking up... So Bull 
Smith packs off a pretty good relief hurler 
and plenty of cash to get the phenomenal 
Kentucky Kid. “With the Kid,” he tells the 
world, “we can’t be stopped.” Instead, the 
whole team slumps, drops out of the first 
“The creepers-jeepers that have 
ruck the Bears,” reports a Morning Sun 
lyst, “are due directly to the friction be- 
en Roaring Bull and his new pitcher; 
it’s got the whole team down. Too bad the 
Bull didn’t find out beforehand that the Kid 
was one man he couldn’t browbeat.” 

With a recently perfected personality 
machine, the Bull could have done just that. 
For the machine tells, almost automatically, 
whether or pot one person is likely to get 
along with another. Beyond that, it meas- 
ures the qualities of personality necessary 
for certain work and sizes up, with uncanny 
accuracy, foremen and other bosses. 

It has not yet been used to prevent or 
diagnose the personality troubles of a base- 
ball team—but it could be. Furthermore, it 
could help a president select a smooth- 
working cabinet and enable a Leap Year 
girl to pick the right man. 

The machine was devised by Eliot D. 
Chapple, a Harvard Ph.D. trained in an- 
thropology—the science of man—and some 
equally learned associates. Early work on it 
was financed in part by the War Production 
Board. Some of its results have been re- 
ported in half-a-dozen first-rank scholarly 
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journals, It has been tried on several thou- 
sand persons—in industry, a big department 
store, and a hospital. 

Now Chapple has branched into or; 
zation engineering, putting on a bi 
b the scientific know-how of rela 
people to each other in terms of the job. His 
personality quizzer is available to any firm 
that wants to bolster output and morale 
and fit square pegs into square holes. 

Chapple’s invention is precisely but rather 
alarmingly named the Interaction Chrono- 
graph, a title somewhat less complex than 
the machine itself, which is a crinkled gray 
metal cabinet almost as long as a desk, filled 

an orderly jumble of chains, cogs, pul- 
leys, and electric wires. 

Its general principle becomes clear when 
you keep in mind that the whole thing 
started 10 years ago with just a stop watch 
and an idea—that perhaps you could tell 
how a man would get along with others 
if you timed his contacts. 


ness 


Measuring Human Relations 


Industry is filled with skilled interviewers 
of personnel, but an applicant may know all 
the answers and still not be fitted for the 
job. He may say the right things but fail to 
do them. What was needed, Chapple de- 
cided, was a factor that could be measured 
with ‘the same accuracy as an engineer 
gauges the strength of steel or a chemist 
checks the amount of gas in a retort. And in 
human relationships the only measurable 
factor he could find was time. 

To test his idea, he took a stop watch 
and some paper ruled off into seconds and 
traipsed around to factories, shipyards, and 
stores. He would observe two persons work- 
ing together and note how often one spoke 
to the other, and how long, and how much 
time elapsed between chats or other con- 
tacts, like passing a pencil or a wrench. He 


White 
Now the problem was to | 
not these differences gav 


Chapple needed more data. To get it 
faster and more accurately, he replaced the 
stop watch with a simple recording machine, 
a continuously moving roll of paper on 
which lines were drawn when keys were 
pressed. When Mr. A spoke, his key was 
pushed down; when he stopped speaking, 
it was released. The same for Mr. B, When 
both spoke, both keys were pressed. In 
effect, Chapple had hooked up a stop watch 
for each subject and made them self-record- 
ing. The record told not only who talked 
and for how long but also who interrupted, 
who was responsible for silences, and who 
broke them. 

With this device, Chapple discovered that 
recordings of individuals at work usually 
checked with recordings of these same indi- 
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Gray metal, waist-high cabinet at left holds the 
works of the Interaction Chronograph, Above at 
left is view, through the top window, of its col- 
umns of . In labels, A stands for subjec 

B for interviewer. Signal marks start of each 


viduals in off-the-job interviews. The quiet 
machinist let the interviewer carry the ball. 
The phone-grabbing clerk was quick with 
her answers. Executive White took longer 
to restart a conversation than Executive 
Brown. In other words, the time elements 
recorded for an individual were much the 
same one time as another. 

After checking hundreds of measurements 
against known facts about the subjects, 
Chapple and his associates were certain that 


time was an important measure of person- 
ality. They got other confirming evidence. 
Chapple’s time lines for normal people dif- 
fered markedly but showe.l that by and 
large one individual could adjust himself to 
another and manage a fairly even give-and- 
take. 


What about abnormal individuals? 

iatric patients at 
Hospital and re- 
corded wholly new: patterns. These people 
were in the hospital because they could not 
adjust to other people. The fact that they 
could not adjust showed up clearly in the 
graphs calculated by his recorder. Further- 
more, different disorders were characterized 
by different graphs. 

Today's personality machine is just a 
development of the linked-together stop 
watches. The observer still has only two 
main buttons to control, but the device uses 
gears, electrical relays, and printing counters 
to write down the record not in lines but 
in figures—10 columns of them. 

Here's an actual case of how it works. A 


——————— 


MOTORS 


division of interview. Units tell how many times 


aoe starts to talk—machine | totals these at end. 


person interrupts or fai 


to respond 
=this checks on adjustment. Oth 


labels are 


big Boston department store wants a better 
line on its salespeople; first to be interviewed 
is a man from the furniture department. He 
sits down by the interviewer's desk in the 
personnel office. In a corner of the room is 
the observer, with his little black box. The 
Interaction Chronograph itself is at the end 
of a cable in another room, although tests 
have shown that it can be in the same room 
without disturbing the subject. 


The LC. in Action 


We'll call the salesman Mr. A; the inter- 
viewer, Miss B. The session proceeds along 
lines standardized by Chapple. Miss B 
opens with a general question, “Well, how 
have things been going up in the furniture 
department?” She spends the next 8 or 
10 minutes getting Mr. A to talk, limiting 
her questions to remarks like “Can you give 
me an example of that?” and “Isn't that in- 
teresting?” This is a free-and-easy period. 

Then the interviewer slows down; she 
waits about 15 seconds before answering 
Mr. A and repeats the process 10 times. 
Next comes another period like the first, fol- 
lowed by another change of pace. This time 
Miss B interrupts, picks up what the sales- 
man is saying, tries to talk him down. 

Finally, there is another free-and-easy 
period, and the interview ends. It has lasted 
25 minutes, and during the whole time the 
observer has been pressing buttons to record 
the interactions of Mr. A and Miss B—one 
button each time one of them spoke or ges- 


SOLENOIDS 


explained in text. Above at right is mechanism: 
the small metal rectangles at top are printing 
counters. They are activated by motors when 
duration of time is measured; by solenoids w 
frequency is measured. 


tured. And in the next room the Interaction 
Chronograph has been busily computing the 
results for each period and the interview as 
a whole. 

A skilled personnel worker might get 
something from a session like that, but with 
the L.C., the interviewer need not be skilled, 
need not ask searching questions, or even 
questions about the job. What Mr. A says 
is not important; only how, in terms of time, 
he says it. And no interviewer could get 
what the machine gives—a strictly scientific 
record that can be used to fit the subject to 
the job, or the job to the subject. 

At the end, the observer lifts the hood 
of the machine, takes out the paper record 
of the interview, and finds that Mr. A started 
to talk 85 times, an average of once every 
17% seconds, and that his average talking 
period was 12 seconds longer than his aver- 
age period of silence, These figures are 
basic: they measure what Chapple calls 
tempo and activity, which in Mr. A are 
relatively high. 

While recording these facts, the machine 
has been comparing them with similar facts 
about the interviewer and totting up the 
results. For Mr. A, they show a good amount 
of initiative (during periods of silence it was 
often he who started the ball rolling again), 
and a fair degree of dominance (when Miss 
B tried to talk him down, he interrupted 
fairly frequently, neither relinquishing the 
conversational ball completely nor grabbing 
it all for himself). 
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Mr. A’s adjustment was computed in sev- 
eral ways. One was the difference between 
the length of time he spent interrupting the 
interviewer and the length of time he failed 
to respond to her; for the interview as a 
whole there was very little difference. More 
important was his variability in activity and 
tempo-he speeded up or slowed down to 
meet changes in pace. 

Now, what do all these measurements 
show about Mr. A’s qualifications as a furni- 
ture salesman? To be able to answer that, 
Chapple had to set up standards by check- 
ing performance records against the L.C.’s 
findings. He also analyzed the job with a 
portable recorder and found that furniture 
selling is a relatively slow process. The 
average customer asks a great many ques- 
tions and goes into long, often uninteresting, 
explanations about decorative schemes and 
her present furniture. The sales: must 
stick with her all the way, answering ques- 
tions and giving her plenty of chance to 
think out loud, but cutting in if she hesitates 
too long or grows too long-winded. If she 
raises a quick series of objections to quality, 
style, price, he must be able to come back 
fast lest she walk out on the deal. In other 
words, his activity rating should be high, but 
his initia di nce only fairly so. 

The Interaction Chronograph sized up 
Mr. A as the best man on the floor, and a 
study of sales records showed that, in fact, 
he was. His personality would have fitted 
him to do well in men’s clothing, too, but at 
some hot-spot bargain counter, where a sales- 
man has to handle two or three customers at 
once, he probably would have flopped. 


Hose Qutspeeds Hats 


Store executives had wondered why their 
best millinery saleswoman, transferred to 
the hosiery department during a rush, had 
done a mediocre job. 1.C. interviews with 
dozens of salespeople pointed to the an- 
swer: the best salesmen in quick-selling 
departments, like hosiery, showed a high 
activity rate in all five phases of the standard 
interview, while the best salesmen in slower- 
moving departments, where the customer 
had to be catered to, began the interview 
more slowly and were less dominant through- 
out. Other studies showed that a good 
department-store buyer has the drive and 
energy recorded by good salesmen, plus the 
initiative and dominance of good foremen. 

The I.C. picked out similar significant dif- 
ferences among industrial executives. Chap- 
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ple began this study by interviewing 66 
men, ranging from assistant foremen to pro- 
duction managers and supervisors. Then he 
compared the I.C.’s findings with those of 
the personnel office. The results surprise 
anyone who supposes that personality can 
be studied, sized up, and accounted for but 
not measured. They showed that the ma- 
chine would have selected in advance 92 
percent of the men rated best by the com- 
pany on the basis of long observation. Time 
required by the personality tester: 25 min- 
utes a man. 


Executives Vs. Non-Executives 


Next, Chapple compared his LC. records 
for executives with those for 500 non-execu- 
tives. As might have been expected, the 
bosses talked oftener and longer, were 
quicker on the uptake. Ninety-five percent 
of them ranked high in initiative and domi- 
nance, as against only 14 percent of the 
others. (Still, 14 percent of 500 is 70-70 
potential executives hiding their light under 
the bushel of a workaday job.) 

Finally, the I.C.’s inventor went looking 
for differences among the executives them- 
selves—and found them. The best super- 
visors could speed up fastest after being 
interrupted, or when the interviewer failed 
to respond; their tempo fluctuated, showing 
that they could handle different kinds of 
people. The best production managers, on 
the other hand, tended to hesitate before 
answering questions. Foremen in the foun- 
dry, where work and personnel had changed 
little for years, had a stable rate of activity; 
foremen in the newer munitions division 
showed greater activity and aggressiveness. 
High-ranking personnel snapped back faster 
and took the initiative more often than exec- 
utives under them. One foreman got a minus 
in aggressiveness, but all the men under him 
rated even lower—he had hired them himself, 

Up to now, most of Chapple’s work with 
the Interaction Chronograph has been ex- 
ploratory, but it has solved a number of per- 
sonnel problems. There was the ambitious 
young woman, for example, who was making 
life miserable for the few clerks under her, 
and for herself. Ranked high in dominance 
and energy by the L.C., she was given more 
supervisory work—enough to keep her busy 
instead of bossy. There was also the bright 
young production man who, boosted a cou- 
ple of notches, made a mess of his new job 
by trying to do everything himself. The I.C. 
rated him high in activity but low in aggres- 


siveness. Placed in a one-man department 
and given plenty of leeway, he was soon 
working out for his company valuable time- 
saving procedures. 

These show how the LC. can be used to 
tailor a job to fit the man and thus put unsus- 
pected talents to work and prevent or cure 
personality troubles—which affect both the 
individual and. his co-workets, and may 
eventually slow down a whole department. 
Of course, it can also be used to analyze a 
job—in terms of number, speed, and length 
of contacts required—and then to find the 
right man for it. 

The LC. is not the answer to every per- 
sonnel question, It doesn’t measure intelli- 
gence, but in most jobs, including executive 
ones, ability to get along with people is more 
important than sheer brainpower. It won't 
measure experience or training, but it will 
point to persons who, if inexperienced, are 
worth training. And it can tell whether or 
not a job applicant can meet the standards 
set _by successful people in the same work. 

So far, these standards cover a wide range 
of executive and sales work, and Chapple 
expects to catalogue others. He is now man- 


Card summarizing I.C. tables (in background) 
reveals that subject is fairly adaptable (measure- 
ments for five vary) with Sail good 
initiative and relatively low dominance. She can 
listen well ( rence between tempo and ac- 
tivity) and talks fairly well (activity). Her 


ufacturing machines for lease, and his com- 
pany has opened offices both in New York 
and Boston. 

For some jobs it will be almost impossible 
to find standards. Chapple doubts that he 
could ever work out the personality traits 
that make a good baseball pitcher. But 
right now his machine could tell you in 25 
minutes the best kind of manager for the 
Kentucky Kid. 

Could it pick the best presidential candi- 
date? The answer is no—but. It could not 
pick the man whose policies would be wis- 
est. But it could point to the man with the 
drive and dominance to make his policies 
stick, and the flexibility and initiative to 
handle new associates and new situations. 

And how about picking you a wife? Easy. 
It'll start with you first. Ah, a nice, calm, 
steady fellow. You don’t interrupt; you lis- 
ten more than you talk; you let a person 
cut you off. Why, you could marry almost 
anybody. . . . Wait a minute,—look here 
what it says about Mabel. Pretty active, 
Mabel; aggressive, but not too aggressive. 
. . » Go ahead—Mabel it is. With Mabel, 
son, you'll go places. END 


slow. Chapple suggested 
she would make a good assistant to an aggres- 
sive executive (she isn’t dominant enough to be 
a good executive herself), or a salesclerk in a 


tempo is decidedly 


leisurely field such as silverware (her 


r tempo is 
too slow for average sales work). 
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Sound Without Fury 


Tue ridge-helmeted machine gunners at 
right, above, are “Aggressors.” Their army, 
clad in forest green, is locked in battle with 
our own, It’s all very real—except that they 
are firing blank ammunition. For these are 
friendly enemies, whose job is to make 
maneuvers as much as possible like real 
battle for the Army's raw recruits. 

For their artillery barrage, in fact, this 
enemy doesn’t even need guns. Realistic 
flashes and bangs come from the 105-mm. 
gun simulator shown at left, above. Of 


Maye) 
wih 
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British origin, it consists of a bank of metal 
tubes in which plastic shells containing cel- 
lulose nitrate are electrically detonated. An 
ounce of gasoline in the shell’s nose explodes 
to make more flash. A switchboard controls 
the firing of the cartridges, either individ- 
ually or in battery. 

The firing of a 90-mm, gun is reproduced 
by a hopper filled with balls of nitrate. 
When a switch releases a ball, it rolls into a 
tube where it is electrically exploded. The 
advantage of both of these devices is that 
they can be handled by far fewer men than 
are required for actual artillery pieces. 


Soil Strength Measured 


Resemiinc a fancy walking stick, this 
penetrometer, stuck into sand or clay, tells 
how heavy a load the soil will bear without 
bogging down a vehicle. A small metal cone 
on the tip of the stick is pushed into the 
earth until its top is level with the ground. 
As the operator presses the cone farther into 
the ground, the steel spring just under the 
handle is depressed. The amount the spring 
is depressed can then be read on the dial, 
giving an accurate measurement of how 
much of a load the soil can take. 
Designed during the war to determine 
what equipment could be moved by the 
Army along beachheads, the penetrometer 
has been further developed by the U.S. 
Waterways Experiment Station, Vicksburg, 
Tanks, trucks, tractors, and am- 
phibious vehicles are used in the tests. 


K. P. Chores 
Made Easy 


You my have only two hands, but with 
this new British device in your kitchen 
you will feel like triplets. Called the Electro- 
hand, it scours, polishes, mixes, whips, and 
even dries your towels. The driving unit, 
an electric motor, is seen at top of the 
picture at right. A heater is built-in for 
drying dish cloths on rods above, warm air 
being blown down from under the top. The 
flexible drive cable seen hanging down is 
fitted with a universal adapter that plugs 
into the various attachments on drainboard. 


«an inverted nest of flower pots, 
iF unit, shown at to pet 
with’a two-screw bracket.” A pilot 
light fitted under the ur = drain- 
board working space. 
consume 60 , the 


‘The universal adapter, about to be plugged ing pad is used to give shoes that 
into the egg-beater and cream-whipper attach- lustrous shine. It is interchangeable with a 
ment. The plunger, with a perforated plate at brush that does the preliminary dirty work, 
one end, adapts itself to a container of anydepth. —_and is ideal for cleaning large surfaces. 
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Rockets Lay 
Phone Lines 


Gi1GNaL Corps linemen are adding rock- 
ets to their tool kits. The fiery missiles 
pull telephone wire from a new type of 
dispenser across streams, ravines, and other 
obstacles. One man, equipped with the 
dispenser, a few rockets, and a field tele- 
phone, can now set up communications in 
rough terrain faster than a large crew using 
conventional methods, 

The new wire dispenser was developed 
from a model used during the war. With it, 
the wire ng rocket may be fired without 
a launcher, The rocket is set off in the 
original cardboard packing case, which is 
placed in a wedge-shaped hole dug in the 
ground. Even when fired in this manner, the 
rocket will carry wire as much as 150 yards. 

The dispenser itself is intended to aid all 
kinds of high-speed wire laying. It pays out 
wire from moving airplanes and trucks, or 
from a bazooka. Or it can be carried on a 
soldier's back, laying wire as he walk 
Made entirely of noncritical materials, the 
new dispenser weighs about 28 pounds 
when full. It holds a half mile of intry 
wire,” another recent Signal Corps develop- 
ment that gives a telephone talking range 
equal to the widely used field-type wire, 
but weighs only a third as much, 


a 


Signal Corps’ new wire dispenser lays tele- 
phone lines from speeding airplanes, trucks, 
and even rockets. It is shown above mounted 
under the wing of an L-5 liaison plane. 
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This is the easy way to lay pl 


a stream—shi 
Photo below 
rocket, whic 


SUP LOOP 


ne wire across 
over with a bazooka (top) 

w wire is fastened to 
ills it from reel on ground. 


Slide to Safety 


A NEw escape for people trapped in a 
burning building, the fire chute shown here 
is made to reach as high as the average tenth 
floor. Up to the fourth floor, the top end 
hooks onto the window sill or some object 
such as a radiator inside the room. For 
reaching higher floors, it is attached to the 
end of an aerial ladder and held against the 
window, The chute is six feet wide, and 
made of water-repellent, fireproof canvas, 
The manufacturer, Eastman Evacuator Co., 
of Detroit, claims’ the device can evacuate 
people at the rate of one a second. 


Rock-A-By Razor 

Tus nonelectric razor gives you a dry 
shave when you hold it against the skin 
and rock it gently back and forth. Its two 
blades, explains the British manufacturer, cut 


Harvestixc of more than 3,700 acres of 
timber on the Ft. Lewis Military Reserva- 
tion, Washington, came to a standstill when 
it was discovered that the trees were not only 
liberally sprinkled with metal fragments, but 
that some even contained unexploded shell 
When ordinary detectors proved useles: 
spotting the embedded metal, General Elec- 
tric came up with the electronic detector 
shown above. The device is placed in the 
water; when logs are floated through its 
magnetic field, the presence of metal is 
announced by visual and audible alarms. 


the whiskers by a scissors movement, At 
the same time the guard sharpens the blades, 
and is said to give them a life of several 
years. The blades, moving in a half circle, 
crop the beard bristles that project through 
the perforated guard shown above. 
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This modern glasshouse is scientifically lighted in. The workman in center background is 
and is cooled by electric fans. Furnaces can be “gathering” molten glass from the furna le 
fired with either oil or gus; pot openings are the craftsman at the right is “marvering,” or 
covered with asbestos curtains to keep the heat rolling the hot glass to give it shape. 


How English Experts Handle Glass 


A being formed on a jug by a skilled 
yrorkman called a “gaffer.” ‘Taking over after a 
“servitor” has shaped the glass, he does such 
jobs as fitting handles and cutting off waste. 


Here waste glass is being sheared off the top 
ofa vine Before this step, the open end 
of the glass bs as been reheated in a small sub- 


sidiary 


furnace, called the “glory hole.” 
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Glass on a blowing iron js inserted into a 
mold coated with a carbon deposit that acts as 

lubricant, As the blow pipe is rotated. the 
rticle is blown up until it is shaped and set 


THREE-FOLD expansion is planned for 
Britain's hand-blown ss_ industry, 
which has had its center in Stourbridge for 
almost 400 years, Despite improvements in 
furnaces and working conditions, as these 


A battery of flame 
laze the ground tops of tumblers. While faste 
than the “off-hand” or handmade method, this 
newer process produces a less perfect finish 


A beautiful example of the hand-blown glass- 
maker's art against a background of the tools 
required to produce tters range in 

from a pinhead to eight inches in diameter. 


photographs reveal, the craftsmen of today 
still turn out their exquisite lead crystal 
glassware much the same way their an- 
cestors did. It is an hereditary trade, and 

team: of glassmakers is still called a “chai 


A glass cutter working at his wheel. The de 
sign to be cut is marked in roughly as a guide, 
but the highly skilled craftsmen work free 
hand, and they create many of their own designs. 
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1, The two rows of robot radio-set_ makers 
above form a corridor 70 feet long. Girls seated 
in the foreground are feeding plastic plates into 
the device As these move down the line, a 


2 After g ha sand-blasting unit, 
the plastic plates are sprayed all over with 
metal, filing’ in the grooves of the circuit p 

tern, At right, below, the fully metaled plates 


Radio Robot 
Squirts Out 
3 a Minute 
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series of automatic ma by 20 
electronic and build 
up all the necessary circuits in the plates’ pre- 


formed grooves and depressions, 


from the spraying unit into the face- 
, where surface metal is removed 

peed diamond tools, At left, an inspec- 
tor watches the freshly milled plates emerge 


COMPLETE radio set every 20 seconds 

is the production goal of this new Brit- 

ish automatic machine known as ECME 
(Electronic Circuit Making Equipment). 
Nearing completion at the research labora- 
tories of Sargrove Electronics, Ltd., this au- 
tomaton uses the sprayed-circuit technique 
to do the jobs of a double line of skilled 
workers, Wiring mistakes are eliminated, and 
the machine even makes its own tests, si 
ing the location of any defects in the circuit. 
Plastic plates are fed into each end of the 
two parallel rows of electronic units shown 


3. The complete “metal-grown” circuits can 
be seen above as a handworker takes over, add- 
ing ‘a few finishing touches, At this stage vacuum 
tubes are fitted and the loudspeaker attached. 


4, The whole assembly, fitted together, is tl 
slid into'a molded. cabinet (below). Du 
the 20 seconds it takes to turn out a unit, only 
three pairs of hands have touched it. 


in the photograph at the top of p. 160. As 
the plates move down the line, all the neces- 
sary inductances, capacitors, resistors, and 
potentiometer tracks are “built up.” After 
lacquering, other units automatically insert 
rivets, eyelets, and studs. When two plates 
are joined together at the end of the line, 
they form a complete radio receiver except 
for a few parts such as electrolytic condens- 
ers, tubes, and loudspeaker, which are added 
by hand. It is claimed that the sets will be 
both lighter and sturdier than those made 
with wired circuits, 


. 


Projector Uses Gas 

Tuus slide projector, operating on gas- 
oline or kerosene, will bring visual edu- 
cation to communities in the United 
States and foreign countries where elec- 
tricity is not yet available. Developed by 
the Charles Beseler Co, at the request of 
the U.S. Office of Education, it uses a 
standard Coleman mantle lamp. The pro- 
jector takes slides and 35 strip film, 


Ev 


Dials Keep the Score 


Bru1arp rooms need no longer have 
unsightly string counters hanging over- 
head. The point-counter dials shown 
above, a product of the Brunswick-Balk 
Collender Co., are built into the billiard 
table's rail. The device consists simply of 
numbered dials turned by thumb wheels. 
There are two dials for each player's 
score, so he can keep count up to 99. 
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lits a lightning flash, 
a (inset) shows that bolt 

mpire State Building (center of 

photo) is one slow discharge and six fast ones, 
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Seconds Split a Million Ways 


Measuring the split flashes of time 
that are microseconds makes possible 
many modern miracles of science. 


By Carl Dreher 


T TOOK you about one second, or 1,000,- 

000 microseconds, to read the title of 
this article. On that basis one microsecond 
may seem short enough to satisfy everyone, 
but to the modern electronics engineer it is 
a fairly long time. Describing a new elec- 
tronic gadget, its inventor informs us that 
each dial division corresponds to 0.0132 
microseconds; in other words, he is measur- 
ing down to a ten-thousandth of a millionth 
of a second. 

That's slicing it rather fine, but if it is 
worth a few dollars to you, you can buy a 
pulse generator that will deliver bursts of 
power adjustable down to 0.1 microsecond. 
You can order it from an advertisement— 
nothing special about it—plug it into a wall 
socket like an electric iron, and you're a 
member of the microsecond-splitting frater- 
nity yourself, It's economical to operate, 
too—consumes only 40 watts, 

Is all this just a scientific stunt? Hardly, 
unless the major part of radio and electronic 


-osecond pulses look like this when viewed 
on an oscilloscope. Photo above shows six of the 
ten pulses transmitted in Pulse Time Multiplex 
radio system developed by Federal Telecom- 


development during the last war and be- 
tween the two wars is to be so regarded. 
Actually it represents a major technological 
revolution. If some Rip Van Winkle radio 
engineer awoke today he would hardly rec- 
ognize the science he pioneered. Where he 
figured mainly in kilocycles, he would hear 
his younger colleagues talking megacycles 
and thousands of megacycles. Where he was 
concerned with the production of continu- 
ous waves, he would find bursts or pulses of 
energy playing as important a role. 

The technique of producing these pulses 
would seem especially odd to him, for if he 
worked with vacuum tubes before his long 
sleep he would remember that the first rule 
was to avoid overloading and consequent 
distortion. Many circuits in use today by 
their very names—clipping, blocking, slic- 
ing, limiting, leveling, square-wave, et 
show that they are designed to distort wave 
shapes rather than to preserve them. Final- 
ly, he would discover these strange contours 
manipulated with a split-microsecond ac- 
curacy unknown in his time. 

The most important practical develop- 
ment of these techniques is radar, We usu- 
ally think of radar as a system of blind bomb- 
ing or obstacle detection. Basically radar is 


munications Laboratories. Each of eight pulses 
carries different program; others are markers. 
PTM receiver unscrambles the pulses so that 
you hear only the program you choose. 
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peed computers, such as the giant just 


laced ‘in operation by’ International Business 
Machines Corp. (above), use electronic: pulses 


a system of time measurement of exquisite 
precision, and what we see on the scope is 
only a derivative of what we measured in 
microseconds, We send out square-shaped 
pulses, usually of one microsecond dura- 
tion, pick up the reflection from a target, 
measure the elapsed time electronically and 
automatically, convert it into distance, dis- 
play the result on a tube, and that's radar. 


Used in Navigation Aids 


Another application of microsecond tech- 
nique is the Loran navigation system (PS, 
Feb. '46, p. 78). Like radar, it uses rec- 
tangular pulses, but they are transmitted on 
‘a comparatively long wave length from a 
number of widely separated locations. Thus 
they cover a much greater range than radar, 
which, like television, is limited to the op- 
tical horizon, The method is to measure the 
time of transmission from each transmitter 
and thus to obtain a fix by triangulation. The 
individual pulses are relatively long—about 
40 microseconds—but it is a split-microsec- 
ond technique, for the transmitters are syn- 
chronized to within 0.5 microsecond. 

‘Another field for pulse-transmitting de- 
vices lies in guided-missile control. The 
problem here is to feed data to a built-in 
tadio receiver, which will guide the missile 
to a target. Continuous waves may be used 
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to solve the most difficult mathematical prob- 
lems, IBM’s monster computes the posit 
the moon—186,260 operations—in seven minutes. 


for this purpose, but pulse control offers the 
advantage of coding, so that the receiver will 
respond only to friendly emissions and the 
enemy will be unable to take over control 
of the missile for his own ends, 

Guided-missile applications are only in the 
experimental stage, but another field, that of 
industrial controls, was already highly de- 
veloped before the war and now stands to 
benefit by the advances of radar and allied 
techniques. The devices used are manifold, 
but their common purpose is to supply self. 
correcting means in industrial processing in 
place of imperfect manual controls. 

A typical problem is automatic register 
control in the printing industry, One solu- 
tion involves the use of a phototube that 
detects any misregister and promptly trig- 
gers a square-wave circuit, which in turn 
operates a correcting motor. One of these 
devices will control a large printing press at 
any speed between 300 and 1,000 feet a 
minute, and maintain register to within a 
thousandth of an inch at all times. 

High-speed photography is also a field in 
which microsecond timing is required. One 
system uses microflash bulbs fired by a con- 
trol circuit with a period of about two micro- 
seconds. This is not the lower limit: the GE 
General Engineering and Consulting Labora- 
tory is reported to have a fully automatic 


4 stop wateh—fantastically 
timing the speed-of-light race of a 
second pulse frony antenna to target and 


camera, with a speed of one microsecond, 
ich "produces a finished transparency 
within 30 seconds; the Navy has another 
type, utilizing a Kerr cell as the shutter, for 
ich a speed of 0.04 microsecond is 
claimed. 

In the development of the atomic bomb, 
X-ray photographs were made using high- 
voltage pulses to create peak currents as 
, but lasting on! 
microsecond or so, These dev 
for observation of machi 
the passage of bullets through gun barrels, 
and for the study of motion that can be re- 
corded only by microsecond techniques. 

Particle accelerators used in atomic re- 
search may in one respect be considered 
microsecond devices. Whether the particles 
move in linear or closed paths, they must 
be kicked ahead electrically at the right in- 
tervals. At the high speeds at which they 
move, this normally involves microsecond 
timing. In the FM cyclotron, for example, 
the particles circle the chamber at the rate 
of 0.1 microsecond for a single revolution, 
and the timing of the accelerating impulses 
must be of the same order. 

A final example takes us back into the field 
of radio communication. It is the system of 
multiplexing, or sending several messages 
simultaneously over a single circuit. Its com- 


are used 
ery in motion, 


back. Computers then turn travel time in 
distance to target. The 17-ton antenna above 
searches thunderstorms over 250-mile range, 


plexity is one of its advantages, In military 
use, for which it was originally developed, 
it affords a high order of security precisely 
because it involves a complex inter! 
pulses on which it is difficult to © 

The underlying principle, however, is sim- 
ple. Even the shortest single sound of speech 
or music is comparatively long. It lasts for 
thousands of microseconds. Why, then, once 
we have learned how to divide time into 
microsecond slices, must we send all of a 
given sound over a circuit on which time 
represents money? 


Sampling Sections of Sound 


All we need to do is to listen to small sec- 
tions of the sound for a fraction of a micro- 
second, and all the information in the orig- 
inal wave will be retained. Moreover, by 
that method we can sample a number of con- 
versations or musical renditions and send 
them over the same circuit simultaneously. 

The military version of this ingenious 
tem was developed by the British, the U.S. 
Army Signal Corps, RCA, and Bell Tele- 
phone Laboratories. It has eight two-way 
telephone channels that can also serve as 
telegraph or facsimile channels. Bell is now 
using this type of equipment in several civil 
ian installations, such as the one linking 
Catalina Island to the California mainland, 
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Radar sets need only one na, thanks to 
TR switch (above), which changes antenna from 
“transmit” to “receive” in a few microseconds. 


A similar system developed by International 
Telephone and Telegraph is capable of ac- 
commodating eight broadcast channels on 
a single frequency, with only one transmit- 
ting and one receiving antenna. Such micro- 
second technique may provide economical 
radio reception in hotels and institutions. 

How do they split seconds into a million or 
more pieces? For transmission and control 
it is done by means of pulse-generating 
circuits. Some of these generate square or 
peaked waves directly, while others start 
with a standard vacuum-tube oscillator pro- 
ducing the conventional sine wave and 
distort it into a series of square-shaped 
pulses. This is done by overloading the 
tubes, and is called the brute-force method. 
Using crystal-control, such circuits can be 
stabilized with microsecond accuracy. 

For reception and measurement, cathode- 
ray oscilloscopes are used. In a’ cathode- 
ray tube electrons fly out of the cathode 
and are focused into a beam that makes a 
spot of light on a fluorescent screen. De- 
flecting apparatus in the throat bends the 
beam when a suitable voltage is applied. 
Amplitude (voltage or current) is repre- 
sented on the face of the tube by vertical 
distances, time by horizontal distances. The 
voltage that produces the horizontal move- 
ment is called a time base and the circuit 
that produces the voltage is called a sweep 
circuit, A cathode-ray ’scope may have a 
sweep of 20 inches per microsecond. 

Accuracy depends largely on the fre- 
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jon photographs, such as this one of a 
baseball being hit, are made with high-speed 
flashes lasting only about two microseconds. 


Microsecond X-rays have been dev 
the Westinghouse Research Laboratori 
tice metal eyelets and nails in the kicker's shoe. 


quency standards available, The Bureau of 
Standards has a number of transmitters con- 
stantly on the air to provide a check, Its pri- 
mary frequency standards are accurate to 
better than one part in ten million. Its broad- 
cast time signals are constantly compared 
with absolute time data from the U. S. Naval 
Observatory. Some of its equipment will 
measure a rate of change equivalent to one 
second in 50 years, This remarkable accu- 
racy can be plucked out of the air for noth- 
ing. END 


Looxinc longer and lower than its prede- 
cessors, the 1948 Pontiac not only rivals its 
higher-priced cousins in appearance but is 
the first low-priced car to offer an automatic 
transmission, Long available only on Olds- 
mobile and Cadillac, General Motors’ Hydra- 
Matic ® transmission is now provided as 
optional equipment. New styling, as shown 
on the convertible above, creates an appear- 
ance of increased length and width. 


Spare Wheel Fits Rim 


Hene’s one “fifth wheel” that would al- 
ways be welcome. If you get a flat tire on 
some lonely road or in bad weather, just 
clamp the two half-sections of this emer- 
gency spare on the rim of the disabled wheel 
and bolt them together, as shown at right, 
and you can be on your way without hav- 
ing to change the tire. Made of heavy alum- 
inum alloy ringed with hard rubber, the de- 
vice weighs only 8% pounds, yet is said to 
permit speeds up to 40 m.p.h, and to sup- 
port 7,500 pounds, It is made by P. A. Spe- 
cial Merchandise Co., Long Island City, N. Y. 


Pass Light Aids Safety 


the guesswork out of 
passing. It flashes “Okay 
Pass” to the car behind if 
the road ahead is clear. 
Operated by a_push- 
button, it can also be 
used as a warning light 
for cars preparing to stop. 
It is made by the Teleop- 
tic Co., Racine, Wise. 


Hot Dogs Hitch a Ride 


Ir you get hungry on long auto trips, 
here’s an electric hot dog roaster that you 
can take right along with you. A narrow, 
aluminum-alloy tube with a loading tray at 
one end, it operates off the car battery and 
cooks two frankfurters, laid end to end, in 
three to five minutes. For home use, a 115- 
volt AC-DC model is also available. Called 
izzler, it is made by the Thom- 
nufacturing Co., of Chicago. 
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JAM-BACK DAMAGE 


Are your fenders dog-eared? It’s 
easier to iron out dents than you may 
think. Just common tools are needed. 


qn E. F. Lindsley 


HERE'S a rule to remember when you're 

removing a dent from an automobile 
fender. Even more than you'd like to get 
rid of the dog-gone thing, the dent itself 
wants to come out. Here's why: 

A dent is as out of place in a stamped 
sheet-metal part as one in a drum head, and 
built-in strains are constantly trying to force 
the metal back to its original curvature. It 
follows that your work should be planned 
to give these forces a helping hand. Metal 
that’s badly stretched, torn, or cracked is 
the only exception. 

Fender dents fall into three general classi- 
fication First and most common is the oil- 
can or dish-shape. A type more difficult to 
remove is the short crease, or jam, stretched 
into the metal by such unyielding objects as 
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CROSS SECTION 


SHORT, TIGHT JAMS 


bumpers and lamp posts, The most trouble- 
some is the jammed-back fender resulting 
from head-on impact. Here, the rolled edge 
of the fender shows a definite belling out 
and the front part is bent back toward 
the wheel. 

All three conditions also are found in 
doors, hoods, rear decks, and other loca- 
tions—but such cases usually require expert 
attention and special tools. Stick to fenders 
until you've gained experience. 

Step one in removing any dent is careful 
examination of the edge contours of the 
fender. Sighting along the rolled bead and 
comparison with an undamaged member 
will usually disclose irregularities in the basic 
alignment. Once these have been spotted, 
use a jack or timber to force the misalign- 
ment back towards its original curve, and 
use blocks as needed to hold this pressure 
on the metal while removing the dent, 
Restoration of the original pressed-in stresses 
makes dents come out easily. If the rolled 
bead at the fender edge is buckled, straighten 


Few tools are needed for home fender repairs. 


The mai hammers, a jack, 
vinen file, wire brush, dolly” and wood blocks. 
A flexiblé-shaft_sander-po is useful 


er also 


ping along the edges with a hammer 
will cause n stubborn oilcan dent to pop out. 
Avoid heavy blows and never strike the center. 


it at least partially before going further. 

At this stage, a clean oilean dent can often 
be popped out by a simple push with the 
hand. This is a satisfying occurrence. If a 
Ppop-out seems impossible, sight along the 
outer fender surface at the edge of the dent. 
Often a very slight raising of this édge can 
be detected. If such is the case, tap around 
this raised area from the outside. In theory, 
at least, the tapping builds further tension 
in the dented area, In practice, the theory 
will commonly prove out by allowing the 
dent to be popped out. 

Should the depression still not yield to 
hand pressure, start with a light hammer, 
working from the inside of the fender, and 
tap gently around the edges of the dent. Do 
not strike the dent in the middle. Although 
a tempting tactic, the latter almost always 
results in stretched metal and a bulge in the 
finished job. The object of edge tapping is 
to reduce the sharpness of the dent edges. 
If this tapping is done in easy stages, the 
dent will either come out suddenly of its 


Short, tight jams take hammer work from in- 
side und a bumping dolly against. the outside, 
‘Again confine the blows to ges. 


own will, or a push with the hand will 
spring it back. 

Once the main dent has been returned to 
the natural contours, a few small dimples 
and a slightly raised area around the edges 
usually remain, Ordinarily these can be 
cleaned up with a few well chosen blows 
from a light hammer. Use the backing dolly 
here to prevent any tendency for dents to 

arts.” 


The jammed-back fender usually requires 
the application of a jack or timber, and 
over-forcing is necessary to allow for the 
natural spring-back. The technique is one 
of working back and forth; force the fender 
partly into line, straighten edges and remove 
major dents, bring more pressure on the 
alignment jack or timber, clean up the dents 
a bit more, and continue until the fender 
holds its proper alignment without spring- 
ing back. 

The removal of sharp, stretched de- 
pressions is often a real job, Severe metal 
stretching requires an acetylene torch and 
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be returned to position 
placing as ‘k between padded wood blocks 
ve solid frame member. After normal con- 


fron are restored, clean up all minor dents. 


Vi 


the dent area requires thinner, 
rimer-surfacer, rubbing compound, sandpape 
inishing color,’ and masking tape.’ Lacquer is 
preferable to enamel since it dfles quickly. 


Using a vixen file in long strokes, begin to 
remove tool marks and feather back the old 
paint around the damaged area. Also clean all 
wax, oil, and dirt from the surface, 
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a metal-shrinking technique to cure it, and 
a repair shop is the place for such work. 
However, if the damage is not too serious, 
treat it the same as you would an oilcan 
dent. Begin at the edges and gradually level 
out the entire area to the general contour. 
Frequent backing of the hammer with the 
dolly is called for here. When a sharp dent 
is removed, it should be remembered that 
the excess, stretched metal must go some- 
where. It may compress slightly, but not 
enough to return to its original form, Hence, 
it is necessary to distribute, or “blend,” the 
extra metal over a somewhat larger radius 
of curvature than the original shape. If this 
blending is skillfully done, the ordinary eye 
cannot spot it. 

Refinishing is essentially the same for all 
dents. Begin by cutting down the high spots 
with a vixen file. Excess filing is, of course, 
to be avoided. When a slight amount of 
cutting fails to bring the entire surface true, 
it is a sign that the hammering is not right 
and more gentle tapping is needed to bring 
up the low spots the file misses. 

When the repaired area reveals no irregu- 
larities to the eye or fingertips, a flexible 
shaft and rubber-backed abrasive disk are 
useful for removing file marks and feather- 
ing back the old paint finish. If such equip- 
ment is not available, the worst file marks 
can be taken out with a mill-cut file. 

In home repairs, a better job will result 
if the entire fender or panel is repainted. 
The first step is removal of old wax, oil, and 


Clean up the file marks with abrasi 
and rubber polishing disk on a feribleshait 
tool. Then rub the area with wet sandpaper to 
get a good priming and painting surface, 


dirt. Cleaning preparations made for this 
particular job by paint manufacturers should 
be used. Sanding does not remove wax 
satisfactorily but merely forces it into the 
old finish. Once the surface is clean, water- 
sanding with No. 320 paper is in order. 
Incidental scratches can be leveled down 
and the old paint surrounding the repair 
feathered back with 280 paper. Always use 
the finer paper over the spots sanded with 
280; the coarse scratches have a way of 
coming through. 

After sanding, clean the surface once 
more and avoid touching it from there on, 
Mask any parts in line with the overspray. 

Mix a supply of primer-surfacer and spray 
it lightly over the repaired area and any 
areas that were deeply scratched. Build up 
successive thin layers of surfacer but at no 
time apply so much that it tends to run or 
sag. Drying time depends somewhat on the 
air conditions. For best results, the tem- 
perature should be around 70 deg. F. In 
any case the primer-surfacer should be 
“hard” dry before you attempt to sund it. 
Usually an hour or less is adequate for dry- 
ing and a careful pressure with a finger nail 
will show if the primer is hard. 

Use 320 paper and water to sand the 
primer to an absolutely smooth surface and 
to feather out the edges. Clean the surface 
carefully with water and examine it for im- 
perfections, If any are found, it means that 
the sanding was inadequate, or, if the sanded 
primer is thin and bare metal shows through, 


Lay a smooth surfai 
applying the primer with a spray gun. Fol 


for the finish coat by 
ir the coat by 


coat with wet sanding. You'll 


é primin; 
by refinishing the entire fender. 


‘a better jol 


insufficient primer was applied. In the latter 
case, another build-up of primer is indicated. 
When the car has a synthetic enamel fin- 
ish, enamel may be used if a dust-free work 
place is available. However, lacquer is prob- 
ably best for amateur finishing. It can be 
applied outdoors in nearly anything short 
of a high wind or plague of gnats, and it 
dries rapidly. If you don’t have a spray 
gun, you can still get excellent results with 
auto enamel, paintbrush, and patience. 
The usual spray procedure with lacquer 
is a thinned out mist coat—to give the fol- 
lowing coats something to “hang” to—fol- 
lowed by several cross-lap coats for build, 
Don't be afraid to put on enough lacquer, 
and pay particular attention to the fender 
edges and projections where subsequent 
rubbing is likely to cut deep. Once the final 
spray pass has been made, clean out the 
gun and forget the job for at least a day. 
Then examine the spray job carefully for 
orange peel, blemishes, runs, and other im- 
perfections. (Orange peel is the term ap- 
plied to innumerable tiny pits resembling 
the skin of an orange.) A surface skillfully 
sprayed with good equipment should need 
no more than a quick rubbing with com- 
pound. An amateur job may require more 
elbow grease. If done very gently, wet 
sanding with 400 or 600 paper generally 
will remove runs, orange peel, small dust 
motes, bugs, und pipe ashes. 
Follow the sanding with rubbing com- 
pound, and then wax the fender, END 


A sink plunger often will enable you to 
pop out a dent that’s located in a spot 
you can’t get behind. Dip the plunger in 
water first. The drawing shows 

it’s done.—L. B. Wessel, Madeira, Ohio. 
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t Gass eye, “What sort 
‘is thie?” he wondered. 
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By Martin Bunn 


When in-law trouble makes an outlaw of a respectable 
battery, there’s a mixup to straighten at the Model Garage. 


'US WILSON was trying to give a finicky 
little speedometer repair job the 100- 

percent concentration it demanded, but the 
horn outside the Model Garage shop hooted 
and squawked practically continuously. 
After a full two minutes Gus gave up, 
slammed his pliers down on the workbench, 
and pushed the door open. 

A man and a woman were getting out of 
the opposite front doors of a big, expensive 
car that had slumped into shabby old age. 
‘The man was burly, scarlet-faced, and ob- 
viously hopping mad; the woman was small, 
sharp-featured, and even madder. 

Neither of them gave him so much as a 
glance. They were too busy glaring at each 
other. “It’s driving me nuts!” the man 
yelled. “If that dopey brother of yours—” 

“OF course, Harold dear, it’s all George's 
fault,” the woman cooed. Then her voice 
jumped an octave. “That’s you all over, you 
big drip! If it wasn’t for George—” 

“If it wasn’t for George,” Harold sneered, 
“Td be a lot better off. I ain’t sore at him. 
I’m just sorry for him because he has to try 
to run a garage when everyone knows he 
ought to be in a home for the feeble- 
minded. Why, that—” 

His eyes met Gus’s, and his voice trailed 
off. The woman smiled sweetly. “Tell the 
man what's the matter with the car, Harold 
dear,” she advised. 

Harold dear glared at her. “I have the 
devil’s own job getting it started—have to 
crank it oftener than not,” he growled. 
“Battery must be run down again.” 

“Had it checked lately?” Gus asked. 

“Checked?” Harold smiled balefully. “I 


had it recharged two weeks ago—but my 
brother-in-law who did it must have—” 

“I'll check it,” Gus broke in. “Drive into 
the shop, and cut your engine.” 

Stan Hicks came in, and Gus told him to 
take up the car’s floor boards. Then he got 
a voltmeter and tested all three of the bat- 
tery’s cells. “It’s way down, all right.” 

Harold grunted. “That’s what dopey 
George said, but this time I had sense 
enough not to let him monkey with it. Last 
time after he had recharged it, it wasn’t 
much better than when I took it to him— 
and now it’s next door to dead.” 

“It could be that you've got a defective 
switch that has discharged your battery,” 
Gus told him. “Or perhaps your battery is 
just plain worn out and you need a new one 
how long have you had it?” 

“Only five months,” Harold said, “and it 
was okay until Mrs. Smith’s bright brother 
went to work on it.” 

“Never mind my bright brother!” Mrs. 
Smith snarled. “Tell the man why you had 
to have the battery recharged—because you 
came home plastered and forgot to turn the 
car's lights off after you managed to get it 
into the garage, and they burned all the 
rest of the night and half of the next day, 
and ran the battery down!” 

“Me plastered!” Harold said in an out- 
raged voice. “I have a couple drinks just 
for sociability and you say I was plastered!” 

“Plastered—piffiicated—call it anything 
you want to!” his wife shrilled. “Why, two 
days later you still were seeing things— 
after George had recharged the battery you 
were afraid to drive the car because you 
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thought the whatd’yacallit—t the ammeter— 
was reading the wrong way!” 
!” Harold howled. 

Gus switched on the lights, and watched 
the ammeter indicator move over to “dis- 
charge.” “Well, it’s reading right now.” 

“Yes,” Harold admitted, “but that’s be- 
cause the battery's in the wrong way.” 

“Huh?” Gus grunted, 

“The only way George could get the am- 
meter to read the right way was to put the 
battery in backside front,” Harold explained. 


How George Made It Work 


Gus stared at him. Then he checked the 
cable connecting one of the battery termi- 
nals to the car frame. It was a little cor- 
roded, but its connections were moderately 
clean and tight. He put the positive termi- 
nal of his voltmeter on the post, the other 
across the cell, and saw the indicator move 
in the right direction, “The positive pole 
of the battery is grounded to the frame,” he 
told Harold. “That's right for this model 
car.” The battery-terminal connections 
caught his eye. He examined them more 
closely, and saw that the smaller cable’s lug 
had been forced over the larger terminal, 
and that the larger lug had had a shim in- 
serted in it to make it hold on the smaller 
terminal, “What sort of mumbo jumbo is 
this?” he wondered out loud. 

Harold laughed gratingly. “That's do) 
George's work,” he said. “When he hat 
switch the leads to make the ammeter read 
the right way, he did it to make ‘em hold.” 

Gus scratched his head. Then he looked 
at the shop clock and 
ur, “There’s something screwy about 

he told Harold. “You'd better leave 

Maybe your battery is worth re- 
charging—do you want me to do it if I think 
it is?” Harold nodded assent. “All right, 
then—come in late tomorrow.” 

The Smiths departed, still bickering 
noisily. Gus went back to the job they 
had interrupted. By the time he got back 
to the Smith car it was near quitting time. 
“Put this battery on the charger, and see 
what happens,” he told Stan. “It’s prob- 
ably pretty near done for, but maybe 
there are a couple of months more serv- 
ice in it.” 


The Double Cross 


Gus was plenty busy the next day—so 
busy that it was along toward three o'clock 
before he thought of the Smith job. “How 
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about that battery I told you to put on the 
charger?” he called to Stan. 

“It's okay, 1 guess,” Stan reported. “It 
took a charge.” 

“Good enough,” Gus said, “Put it back 
and call me when you've got it hooked up.” 

Ten minutes later Stan called him. Gus 
got into the car and pressed the starting 
button. The starter had a good kick to it, 
and the engine took off promptly, Gus 
speeded it up, and watched the ammeter. 

The indicator moved over into the “ 
charge” division of the scale! 

“Hey!” Gus yelled. “How the heck did 
you hook up this battery?” 

“Just exactly the same way it was hooked 
up before I took it out,” Stan told him in 
an injured voice. 

Gus switched off the engine and then 
switched on the lights. 

The indicator moved into the 
division of the scale! 

Gus turned off the lights, and sat think- 
ing. Then he took up the floor boards and 
put his voltmeter across the end cell, its 
positive terminal on the grounded post, just 
as he had the day before. The indicator 
jerked below the scale. He put the same 
meter terminal on the post at the other end 
cell. The needle moved the right way. 

Gus laughed, and rapped the side of his 
head hard with his knuckles. “The old bean 
sure is slowing down,” he told his puzzled 
helper. “Switch the battery around.” 


When Is a Positive Not a Positive? 


“Okay,” Stan said obediently. “But [ 
don’t get any part of this, boss. Yesterday 
the ammeter read the right way. I hooked 
the battery up just the same way today— 
and now the ammeter reads the wrong way. 
And yesterday when you checked the bat- 
tery pole that’s grounded to the frame it 
was positive—and today it’s negative. But 
I don’t see what I-did wrong.” 

Cus gave him a friendly poke in the ribs. 
“The only thing you did wrong,” he said, 
“was charge the battery right... . I'll tell 
you about it afterwards.” 

Stan reversed the battery in the car. 
Then Gus checked the job. With the lights 
off and the engine on, the ammeter indicator 
moved into the “charge” division of the 
scale; with the engine off and the lights on, 
it moved into the “discharge” division. 

“Okay,” Gus said. “And just in, time. 
Here come the Smiths—still scrapping! 

And still scrapping they drove out in the 


is- 


“charge” 


car. While Gus was washing up later that 
afternoon he noticed that Stan was very 
busy making diagrams with a red and black 
pencil. “Hey, kid,” he reminded him, “It’s 
time to go home.” 

“Yeah,” Stan muttered absently. “I've 
been tryin’ to dope out about that battery. 
You said you'd tell me about it, but—” 


Uncrossing the Double Cross 


“Sure I'll tell you about it,” Gus said. 
“It’s not so tough if you start at the begin- 
ning—which was when our friend Harold 
got plastered and ran his battery down by 
leaving his lights on for several hours. Well, 
he took it over to his brother-in-law George, 
who put the battery on the charger the 
wrong way—with the charger’s positive lead 
connected to the battery's negative pole.” 

“Gosh!” Stan gasped. “What would you 
do to me if I ever did that, boss?” 

“Shoot you, or bash your head in,” Gus 
assured him cheerfully, “A battery treated 
that way isn’t long for this world. ... Well, 
George’s charger overpowered the battery 
and gave it a reverse charge, which changed 
what had been the positive pole to the nega- 
tive, and the negative pole to the positive. 
When he put the battery back in the car 
and connected it the right way, the am- 
meter read the wrong way. So he turned 
the battery around—botching up the termi- 
nals to do it-and the ammeter read the 
right way. 

“Of course that poor misused battery 
didn’t have much moxie, but with a little 
help from the hand crank it started the car 
—for a while. Then it gave up the ghost, 
and Harold brought it in here. You put it 
on the charger the right way—and the 
charger overpowered what was left of the 
reversed charge, changing the original posi- 
tive pole back to positive, and the original 
negative pole back to negative.” 

“I hooked the positive lead of the charger 
up to the bigger terminal post on the bat- 
tery. That's right, isn’t it?” 

“Sure. But when you put it back and con- 
nected it up just the way it was before you 
took it out, the ammeter read the wrong 
way again. And then when you recon- 
nected it in the opposite way—the way it 
always should have been connected—the 
ammeter read the right way, because the 
battery polarity was back where it be- 
longed. . .. Got it, kid?” 

“All I got,” Stan groaned, “is a heck of 
a headache!” END 
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e= Hints From the 


1. Automatic chokes 
sometimes get blamed unfair- 
ly. Here at the Model Garage 
we've learned to look first at 
the linkage between the car- 
buretor and choke-control 
mechanism, Oil on the con- 
necting lever will gum it up 
and make the choke sluggish. A toothbrush 
dipped in gasoline removes oil and dirt; very 
often that’s all that is needed. 


2. Fan Squeak Gives Warning. 
Many fans start to squeak when lubrication 
is neglected, and a scored shaft is never far 
behind. Marion L, Rhodes, of Knightstown, 
Ind., heard the warning noise, but he was 
‘on the road, had no oil can, and was miles 
from a service station. To forestall trouble, 
he removed the screw plug and held the oil 
dip stick over the opening, 


3. Freeze a New Insert Ring. If 
valve inserts are being replaced and don't 
come out easily, remove with a drill and 
chisel, taking care not to damage the recess. 
ONL-HOLE Pack new rings in dry ice for at least 15 
vue”, minutes to shrink them, 


4. Magnets Peg Things to Dash. 
Cigarettes, sun glasses, and the like are al- 
ways in reach for William G. Hykle, Mont- 
real, who uses magnets to hold them up 
against the windshield frame on his car's 
sloping dashboard. Felt glued under each 
magnet keeps it from scratching. 


Drawings by Stewart Rouse 
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Model Garage 


5. Grease Stops Squeak. A persist- 
ent squeak when you turn the steering wheel 
may come from the spring-cushioned end of 
a drag link that hasn’t been lubricated prop- 
erly because the grease didn’t reach the 
spring. The squeak can be stopped by drill- 
ing a tiny hole in the housing and forcing 
grease directly to the spring. 


6. Gauging Brake-Drum Wear. 
John Krill, of North Lima, Ohio, reports 
that one truck-fleet superintendent uses a 
straightedge and .010” wire to determine if 
brake-drum scoring is bad enough to de- 
mand machining. If the wire passes through 
any groove, the surface is considered in 
need of refinishing, 


7. Blow Out the Dirt. One thing 
you'll never see in the Model Garage is a 
mechanic grab a wrench and remove a plug 
without preliminaries. Dirt should first be 
blown from the seat with an air hose—or 
failing that, a tire pump. 


&. Cycle Footrest Repaired. If a 
crack occurs in the rubber casing of a motor- 
cycle footrest bar, cut a disk out of 16-ga. 
brass, cup with a’ballpeen hammer to con- 
form to the ing, and drill the disk and 
shank for 16” screw. Turning up the 
screw will close the crack. I. J. Stretten, De- 
troit, makes the suggestion. 


Sud Wiltore 
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TIGHTENING SCREW WiLL 
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Bike Motor Has Reserve Power 

Devetopinc 3% hp., a new bike motor 
announced by Marman Products Company, 
of Inglewood, Calif., provides an easy crui 
ing speed of 35 m.p.h. without strain, leav- 
ing ample reserve power and speed for 
Designed for standard balloon 
tire bi » the twi der, two-cycle 
engine is of the horizontally opposed tvpe, 
and a multiple plate dry disk clutch pro- 
vides smooth starts without belt wear. In 
tests, it has given more than 100 miles on 
a gallon of gasoline, 


New Scooter Uses Auto Parts 
Province speeds up to 60 m.p.h., this 
new 250-Ib. scooter is said to give 70 miles 
per gallon of gasoline. The single-cylinder, 
ine is air cooled, has a piston 
lacement of 21 cu. in., develops § hp., 
and was designed around automobile parts 
—pistons, valves, valve keepers, piston rings, 
coil, generator, ete.- ilable at automotive 
supply houses. Built on a 51” wheelbase, 
the scooter is 70” long with a saddle height 
of 25”. Clark Engineering Co., South Pasa- 
dena, Calif., makes it. 
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Chevrolet Improves Bearings 

Cranx-an thickness in the 1948 Chev- 
rolet models has been increased for greater 
durability, the crankshaft itself has been 
made more rigid, and new interchangeable 
main bearings with thin-wall babbitt are 
expected to have more than double the life 
span of earlier bearings. Connecting-rod 
bearings also are of long-life type. Styling 
changes include a T-shaped, chrome center 
bar on the grille, as seen above, 


Battery Easily Taken Apart 

SHovutp any of the inner components of 
this battery wear out, they may be quickly 
replaced in the home garage, for the battery 
is designed for easy disassembly with only 
a pair of pliers. Plates are hung from the 
covers of the cells, a feature that is said to 
prevent damage from the shock and vibra- 
tion that may occur when they rest on the 
bottom, The manufacturer, the Associated 
Battery Assemblers, of Los Angeles, also 
claims that the construction eliminates cor- 
rosion around the terminals. 


Binding Your Magazines PAGE 230 
Squaring Stock with Power Tools race 19 
Three-Way Outdoor Fireplace __ race 1%6 
Small Milling Machine PAGE 209 


Superhet a Beginner Can Build _ race 222 
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Simple bookbinding puts 
your fay i 


in hard cove 


Jewelry Is 
a Lathe Job 


UGGED, attractive cuff links that reflect 

the personality and craftsmanship of 
their wearer can be turned on a small lathe 
from plastic or stainless steel. These ma- 
terials, which will not mark the skin, also 
practical collar buttons 
The links shown on this page (Fig. 1) are 
actually massive bolts and nuts turned from 
plastic. Dimensions are not critical and 
could be copied from a real bolt and nut of 
appropriate size. To vary the design, the 
bolthead might be made in square or hexag- 
onal shape, matching the nut. 

Square or hexagonal stock, if available, 
simplifies the work. With it you need only 
chuck the stock, turn the bolt shank, thread 
with a die, and part off, forming the cham- 
fer on the head with a file before the piece 
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is cut free. If round stock is used, chuck a 
short length and turn and thread the bolt 
shank. Cut off, leaving enough stock for 
the head, reverse in the lathe, and form the 
head. For a square or hex bolt from round 
stock, remove from the lathe and file the 
head to shape. If you are copying a real 
nut or bolt, clamp it in the vise alongside 
the plastic piece and simply file across the 
flats until they coincide with those of the 
metal one. 

Cut the screw slot across the bolthead 
with two hacksaw blades clamped side by 
side, being careful to cut on a diameter and 
to keep the sides straight. The threads on 
the bolt shank should run only 4” in from 
the end. Turn a nut on until it binds, file 
the shank flush, and polish all over. Stock 


if 


ACTUAL SIZE 


4) 


Jet black or clear plastic, tured on a lathe, 
produces these unusual nut-and-bolt cuff links. 


These two link sets, made of stainless steel, 
were designed by Joseph F. Gréce, of New York. 


for the nuts is drilled, tapped, and cut off 
for filing to shape. 

More intricate cuff links can be made of 
stainless steel, a material increasingly popu- 
lar with jewelry makers. It polishes to a 
bright, silvery luster, and resists scratching 
and corrosion. The design shown in Fi 
is turned from %” rod. Turn a %” shank %” 
long and cut off, leaving a 1/16” head. 
Reverse the blank in the lathe, round the 
edges, and smooth the face with a file and 
emery cloth. Place the shank in a vise and 
file a flat, Scribe a center line, center punch, 
and drill three %” holes. Then file the other 
side of the shank flat. Use needle files to 
remove the excess material left after drilling. 
forming an oblong slot in the sh: Slit the 
end of the shank with a jeweler’s saw, and 
round the corners. 

The crosspiece is a short length of %” 
stainless-steel rod, drilled at the center. To 
attach it, wedge the sides of the shank 
apart and slip it into position. Then tap the 
shank sides gently with a light hammer to 
lock the crosspiece in place. Finally, buff 
the flat end surface. 

Another style link that uses two “buttons” 
connected by wire (Fig.3) is made in 
much the same way as the links of Fig. 2. 
It requires twice as many buttons, however, 
has shanks only %” by %”, and is filed to a 
greater curve. If desired, the buttons can 
be decorated with circles by bringing a 
sharp-pointed lathe tool against the face. 

Stainless steel and plastic are both suit- 
able for collar buttons, Chuck a piece of %” 
rod and reduce it X” for the length of the 
button height. Then further reduce to form 
the stem behind the head, and cut off, 
leaving a thin shoulder or flange to form 


A blank for the link shown in F 


3: (top) is 
cut off after the shank has been 


d tok”, 


Three holes are drilled through a flat filed 
on the shank, and the extra metal is removed, 


the base. Finish the base by taking it in 
the fingers and rubbing on a sheet of emery 
or crocus cloth laid face up on a flat surface. 

If you plan to make many of the buttons, 
it may be worth while to devise a special fix- 
ture to hold them in the lathe while facing 
and polishing the base. It could be a piece 
of round stock that’s bored for the head and 
slotted for a clamping screw. 


% 
ots 


Stainless steel and plastic are good materials 
for collar buttons, as they do not mark skin. 
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A New Slant 
on Flowerpot 
helves 


building a set of flowerpot shelves to go under a casement 
w on the terrace, the owner of a C 


this home 
the left s 
shelves wer 

painted wi 


»w how the 
All 


ifornia beach home 
le instead 


gave them a new look by putting the sidepieces at an ang 
of straight, Quickly built of stock material with butt joints as in the 
made rigid by screwing angled cleats under 

home, small shelves are supported by 
on each side of the entry.—Hi Sibley, Nuevo, Calif. 


brackets 


Mortise Is Built Up with Shims to Strengthen Joint 


‘Wane reconditioning an old four-poster 
bed, I found that the mortises in the posts 
had worn so much that it was impossible to 
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get a tight joint. The problem was solved 
by building up the mortises with shims as 
shown at the left. 

After each old mortise had been cleaned 
out and enlarged slightly, shims were cut 
to build up the mortise to suit the existing 
tenon. The shims then were wedged in 
place while the glue was drying, the wedges 
being made by cutting short pieces of stock 
to the thickness of the finished mortise, tak- 
ing slanting cuts on each side of one end 
as illustrated, and marking the mating 
pieces. The center piece was also shortened 
slightly so it would clear the bottom of the 
mortise when driven in. 

If the shims have been cut the proper 
thickness, the mortise will be ready for the 
tenon as soon as the glue has set and the 
wedges are removed. The number of 
wedges required will depend on the length 
of the mortise—H. M. Childs, Mobile, Ala. 


By Joseph Aronson 


An architect whose specialty is interiors (see 
page 98), Joseph Aronson is also well known 
for his work in furniture design. He is the 
author of The Encyclopedia of Furniture and 
Furniture and Decoration. Here his adap. 
ion of a striking old chest is a challenge to 
fine woodworking craftsmen. 


XECUTED in the elaborate 
walnut veneers characteristic 
of the early 18th Century, this 
small chest is a close copy of a 
particularly fine antique originat- 
ing in England somewhere around 1720. 
‘The date of the original can be set fairly 
precisely because modification of English 
importing laws in 1733 encouraged exten- 
sive use of mahogany. Previously, the finest 
work had appeared in complex surface de- 
signs of walnut veneers, sometimes so or- 
nate that the fundamental shape of the piece 
was subordinated to decorative facing. 


A walnut runner in hammer form supports the 
pull leaf. ‘The leaf top is faced with leather. 


Standing 2944” high, it’s known as a bachelor 


chest. 


A fine copy of the careful handicraft of 
that period, the illustrated chest demands 
a degree of craftsmanship equal to that of 
the cabinetmaker who produced the original. 
However, to the man possessed of the skill 
and patience to carry the project through, 
the result will certainly be a piece of rare 
beauty and satisfaction. 

Although the accompar 


inig drawing spe- 


Double half-round molding sets off the lower 
drawers. Also note the molding around the top. 
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A cross-veneered cavetto around the base is a 
fine touch, although solid wood can be used. 


Identical brack: 


at each comer support the 
chest. ‘The framing for the case is eonventional. 


cifies walnut, the design might also be exe- 
cuted in solid mahogany or other wood that 
will take a fine finish. The pattern in the 
veneers is formed in the customary way by 
pasting up cut pieces with tape on a brown- 
paper ground and applying it as a whole to 
the surfaces of the ches 
For the two sides and the top, four sheets 
of burl walnut veneer are quarter matched to 
form a sort of center star or flower. Each 
drawer facing consists of two leaves of the 
same veneer, matched at the center. Solid 
walnut may be used for the framing faces, 
The top has a 7/16” border of a light con- 
trasting veneer, such as English ash or a 
wood of similar comb-grained character. In 
the original, as in the replica, the comb grain 
runs at 45 deg. to the rectangle, with the 
match occurring at the centers. The same 
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7/16” border applies to the drawer fronts, 
but not to the sides. 

It is well to stress the fact that the backing 
should be veneer of approximately the same 
character as the facing. For example, if you 
apply a walnut face veneer, say to a birch or 
gum plywood panel, then the backing veneer 
should likewise be walnut. 


Veneers Must Dry Thoroughly 


Allow the veneers several weeks to dry 
before cutting the case work. With burl 
veneers you must always expect a certain 
amount of checking—fine hair cracks that 
show through the finish several months after 
completion. Even many pieces in museums 
have these characteristic crackings, and or- 
dinary gluing methods will not prevent the 
action. 

All the drawers are of conventional con- 
struction, and the case employes dust-panel 
framework doweled into the sides. Front 
frame members are solid walnut, the for- 
ward edges of the center three being rounded 
off. The bottom framing member appears 
as a cavetto along the front and both sides. 
This is a concave quarter-round molding 
that the worker in solid wood can run with 
a shaper or molding plane. 

However, if you wish to conform to tradi- 
tion, you face the problem of applying ve- 
neer the short way in the curve. This in- 
volves making a reverse mold of identical 
profile that be pressed with clamps into 
the edge mold while the veneers set. Al- 
though this is a particularly fine touch, it 
can of course be omitted. Even if you use 
veneer facing on the rest of the chest, it 
wouldn't be out of keeping to make the ca- 
vetto in long grain solid walnut. 


Pull Leaf Framed in Solid Walnut 


Since the top drawer is shorter than the 
lower three, space is provided for the wal- 
nut leaf runner and the floor on which the 
leaf slides. The leaf is framed in %” solid 
walnut mitered at the two front corners, and 
a X” panel is rabbetted deep enough to bring 
the leather top flush with the upper surface 
of the framing. In this example, the leather 
is a natural finish top-grain steer hide, tooled 
in gold and lacquered to a polish. 

Molding of identical cross section is cut 
on the edges of the top, the pull leaf, and 
the framing members for the latter. When 
gluing the framing members under the top 
panel, insert a single thickness of walnut 
veneer to make space for the leaf to run 


oan, 


DUST PANEL™ 


DRAWER SIDES 
(Cig OAK) 


1H soup 7 
WALNUT 


SECTION THROUGH 


free. As a matter of design, the leaf support 
is allowed to project from the case about i”. 
Round off its front edges, and apply felt or 
leather to the top surface of the hammer 
head, 

Each ‘corner of the bracket base consists 
of two identical pieces mitered together, cor- 
ner blocked, and doweled and glued to the 
lowest frame of the case. From the point of 
view of design, it is preferable to have the 
grain of these pieces run vertically. 

Finishing the veneer surfaces calls for a 
lot of patience. The characteristic color of 
such old walnut pieces is a tawny brown 
with a high satiny texture. Begin by apply- 
ing an aniline yellow stain irregularly. Then 
bleach the entire surface lightly and follow 
with a sealer. Although a fine wash of rab- 
bit-skin glue tends to hold the veneer to- 


gether better than any other material, a 
very thin coat of white shellac will do a fair 
job. Sand down this coat without mercy 
and follow with others until the desired full- 
ness is achieved. 

Then glaze with a smudge coat of raw 
umber and burnt sienna, mottling in an oc- 
casional dab of Van Dyke brown. The palm 
of the hand is the only satisfactory tool for 
this work, and the eye the only judge of how 
far to go. When you have the glaze you 
want, apply several coats of dull lacquer or 
white shellac, sanding down each with 5/0 
paper after allowing plenty of time to dry. 
The final satiny glow comes from a well 
rubbed coat of hard wax. 

Ta see the job through, you should choose 
hardware of a quality and style consistent 
with the chest design. END 
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Binocular Case Is Tackle Box 


Ir you'ne tired of lugging a heavy fishing- 
tackle box, here’s a happy solution. Get one 
of the surphis binocular cases that are now 
available at low cost in many localities. The 
case will usually hold just about everything 
needed.—H. Leeper, Canton, O. 


ALL STOCK 
va" x" 


Center Finder Works Quickly 


Wane making some small turnings, I hit 
upon this idea for locating the center of 
round stock. It works like a charm. 

Using %” hardwood, rip a strip 1” wide 
and about 15” long. Then cut off one 4” 


piece, two 3” pieces, and one 2” piece. 
Miter each 3” piece to 45 deg. at one end, 
and assemble all the pieces as above, tack- 
ing them together with or without glue. 

With the device held on the end of the 
round stock a3 above, scribe a line close 
along the 4” strip. Revolve about 90 deg. 
and scribe a second line. The lines will 
always intersect at the exact center of the 
work.—J. W. Jay, Palmyra, N. J. 
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Engine Designed for Glow Plug 


Encixeenep for glow-plug opera 
this new class B model-plane engine features 
a heavy crankshaft and bronze main be: 
that are said to counteract the stre: 
pre-ignition firing. Started by connecting 
a l-volt battery to the plug, the engine 
then runs by pre-ignition, using a speci 
fuel. It’s made by the Herkimer Tool and 
Model Works, Herkimer, N. Y. 


Tuner Measures Engine Speed 


Tus new pocket-size instrument for de- 
termining the speed of an engine or motor 
makes use of the tuning-fork principle. The 
instrument is held against the motor while 
a vibrating steel “reed” is adjusted in length 
by means of a thumb control on the handle 
until it’s in tune with the vibration frequency 
of the motor. The speed (r.p.m.) of the 
motor is then shown directly on a scale, 
Called the Rev-Tuner, the instrument is 
manufactured by Rev Products Company, 
Elmira, N.Y., and retails for about $7.50. 


Handm 


Cuan necklaces like this are a cinch to 
make and a beauty to behold. The design 
is probably 6,000 years old, for Egyptian 
craftsmen turned out some of the 

For this particular chain, I used a little 
over an ounce of annealed 20-gauge ster- 
ling-silver wire. The wire was wound on 
a 4” mandrel, yielding circles of 9/16” 
inner diameter because of the outward 
spring when removed. These circles were 
cut apart with shears and filed smooth (a 
jeweler’s saw might have been better). 
Silver-soldered to form closed rings, they 
were cleaned by pickling for five minutes 
0-percent solution of cold sulphuric 


e was next smoothed out into a 
le (A) by lightly hammering 
with a rawhide mallet onto a_ tapering 
mandrel, They were then shaped (B) by 
finger pressure over a 5/32” drill shank, 
doubled into links (C), and assembled (D). 

To make the chain continuous, one end 
link was cut, inserted in the other end link, 


ade Links Forr 


Necklace 


and soldered. The two loops were cut and 
soldered ately, 

The finished chain contains 115 links. 
It's 36” long, and weighs approximately one 
ounce—L. McFarling, Colorado Springs, 
Colo. 


Soft Stone Is Readily Carved with Hand Tools 


Hene are a few examples of what you 
can do with Sculpstone ®, a commerci 
form of steatite, a mineral craftsmen have 
carved since the days of the Pharaohs. 

Although the material is easily worked 
even with a knife, as shown, finished proj- 
ects may be hardened. The horse’s head at 
the right suggests the novel effects that are 
possible; an electric bulb inside lights up 
the translucent green stone. The material 
is available in several colors from Sculp- 
stone, Inc., of New York. 
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be 


‘Though he stares at you quizzically, th 


Silent Sam 
Takes Your 
Messages 


Pe will call on you just for the fun 
of finding that you're not at home if you 
have this carved note box at the door to 


ik. Be sure to use a good waterproof glue. 
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little man is very obliging about taking messagi 


take messages. A tug at the old fellow’s 
watch fob provides them with pencil, paper, 
and a writing surface, 

Glue the two cheeks to the three back 
sections, which are just 2%” wide to take 
adding-machine tape and two roll supports. 
Don't glue in either front block just yet; the 
lower one is hinged at the bottom to swing 
out and down, while the upper one shouldn't 
be attached until you have formed the 
meeting bevels and built the catch assembly, 
The back of the lower should be smooth, 


Cine up pieces of wood to make the carving Draw front and side views on the block and 


saw around the outline before beginning to carve. 


ve" HARD 
COMPOSITION 


saw and carve it to shape. A small gouge 
will give texture to the beard; most of the 


chi: 
of finishing one part at a time. 
overalls with walnut oil stain, use India ink 
for the shoes hat, and indigo drawing 
ink for the shirt. Two coats of linseed oil 
will complete the finish. 


z, 


Rough the figure with a gouge; then work in 
the fall details with a fat chisel or carving tools, 


The pencil shelf consists of a_ slightly 
hollowed strip of wood bradded from the 
outside of each leg. Be sure to leave clear- 
ance for the paper to slide behind it. A 
length of string tied to the pencil will serve 
as a reminder for absent-minded callers, 
Mount the finished box in as sheltered a spot 
as possible with two 14” wood screws driven 
through the back of the figure behind the 
roll.=W. A. Conway, Macedonia, O. 


—s 
Le 


Paper-roll supports, notched and drilled for 
a dowel, hold the roll of adding-machine tape. 
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Old Bottles 
Cut to Make 
New Mugs 


NCE you know how, cutting bottles into 
isn’t a tough job. You'll find that 
a matched set of green or amber mugs will 
make an unusual and attractive gift. If pos 
sible, use bottles that have been made fairly 
recently, since they seem less apt to chip in 
the cutting. 

Although you can do the cutting with 


Beer bottles were the raw product from which 
these mugs were fashioned. Two copper bands 


For the circular cut, the bottle is held against 
the abrasive wheel in a hinged cradle. A dowel 
projecting from an upright at one end of the 


p> Nee 


an electrically heated wire (PS, Feb. ’45, 
p. 202), I get good results with an abrasive 
cutoff wheel. A jig consisting of a trough 
hinged to swing into the wheel holds the 
bottle, while a dowel extending from one end 
of the jig enters the neck of the bottle and 
steadies it. I mount the wheel in a wood 
lathe, clamp the jig beneath, and set the belt 
for a fairly slow speed—about 800 r.p.m. 
with an 8” wheel. A water can is arranged 
for a steady drip at the point of contact. 

The bottle must be turned constantly 
while it is in contact with the cutoff wheel, 
so I press the jig lightly toward the wheel 
with my body while rotating the bottle with 
left and right hands. Uneven breakage is 
likely if you try to cut all the way through; I 
stop after the wheel has cut through about 
half way, and then break the upper part off 
by applying pressure. The cut edge is 
dressed with an emery wheel under a water 
drip, and a small bevel ground on the edge 
with a finer stone. 

Handles are jigsawed from %” stock after 
the finger holes have been bored. The inner 
edge is shaped to conform to the surface of 
the bottle by pressing it against a 2” sanding 
drum. Sheet copper bands %” wide are cut 
about 1” longer than the mug circumference, 
the ends drilled, and the bands bent around 
the mug and secured with ¥” wood screws. 
=L. A. Marks, Redwood City, Calif. 


handle to the mug. Cut the 
stock to the pattern above, 


%” wide bind 
handle out of 


ig fits into the neck and allows the bottle to 
be rotated as the cut is being made, Grind the 
edge smooth on an emery wheel, as below. 


Ivy Pot from 
a Coffee Car 


LANCING at this wishing-well ivy 

holder, you might not suspect its base 
is nothing more than a coffee can. But that's 
what it is—closely wrapped with brown 
twine. The uprights are 10” lengths of %” 
by ” wood nailed to the can, each cut to 
@ point on top to suit the roof slope. 

To wrap the can, make a loop in the start 
of the cord and, with the loop Hat against 
the side as seen in one of the photos, bind it 
in place with successive turns of the twine. 
As you go along, keep the strands straight. 
When you reach the upper edge, cut the 
twine, stick the end through the loop, draw 
both under several turns by pulling the loose 
end of the loop, and cut off the waste 

Wrap the uprights from the bottom up. 
fastening the twine ends with long wi 
brads, Cut two 2%” by 74” roof pieces from 
cigar-box wood, wrap them in the 
way, and nail to the uprights, settin 
lheads flush and then pushing the st 
f cord back into place. Put a dab of 
lose cement at each point where the wrap: 
ping begins or ends. 

Make the bucket from light copper or 
tinplate, soldering on a wire handle. Sus- 
pend by a cord passed through a staple 
under the roof and tied to a small nail 
driven into a post. 
decorative surface treatment may be 
the wrapped areas by lightly charring 
with a small torch. Paint the raw wood 
edges dark brown, and give the bucket and 
all the wrapped ‘surfaces a light coat of 
shellac.—Bill Luther, Los Angeles 


nds, 


Cut the cord when wrapping is complete, place 
he end through the loop, and pull both under. 


Loop the start of the cord and bind it against 
the side of the 1-Ib. coffee can as seen here. 


Decorate the wrapping by directing the flame 
of a small torch on it in a random patter 


How to Square Stock 
with Power Tools 


g more fun by turning out better work in less time. 


They make woodworl 


By Edwin M. Love 


KILL and equipment in woodworking 
usually grow up together: the longer 
you've been at the game, the more adept 
you become at it and—inevitably—the more 
tools you acquire. Perhaps that’s as it should 
be, but the lucky beginner who can start 
out with one or more power tools will not 
only find his work made easier but will also 
be rescued from the apprenticeship needed 
to gain real mastery over hand tools, You 
don’t have to have labor-saving machines, 
but if you're planning to get them “sooner or 
later,” the quicker you get around to it, the 
quicker you'll discover how much fun’ and 
solid accomplishment you've been missing. 
The versatility of most home-workshop 
machines has been pointed out previously 
in this series, Just as you can use any of 
a number of tools for surfacing stock, so can 
you make almost any machine serve for 
squaring ends and edges 
A jointer is probably the best bet for 
establishing a true working edge. If the 
edge is reasonably square to begin with, set 
the jointer table as for surfacing, adjust the 
fence to square position, and with the trued 
face against the fence’ (this side will be 


against the fence or table in all cutting 
operations), pass the board over the cutter 
as illustrated in Fig. 1. For a very uneven 
edge, it is best to tack or clamp a straight- 
edged strip to the face. Locate it exactly 
parallel to the edge you want and just high 
enough so that it will ride along the top of 
the fence. When squaring an end (Fig. 2), 
remember to chamfer a comer to prevent 
splitting of the trailing edge. 

A circular saw will also do a finé squaring 
job. To obtain your first working edge it 
may again be necessary to tack a strip par- 
allel with the edge you wish to produce, 
and located so that as it rides the table edge, 
the blade will trim off all irregularities. 
Adjust the saw depth so that the teeth just 
project above the top of the board. For 
difficult cuts you may have to raise the 
blade somewhat, but the lower setting is 
safer and should be used whenever possible. 

Once you have squared the first edge it is 
a simple matter to make the remaining cuts. 
Set a squared miter gauge in one table 
groove, place the trued edge of the piece 
against the gauge, and push the board for- 
ward to trim the end (Fig. 3). Mark the 
length, shift the miter gauge to the other 
table groove, and saw the board to size as 
in Fig. 4, Even when there is only one 
groove on the table, you can still keep the 
face side down and the working edge against 
the gauge by tuming board and gauge 
end-for-end. 

Adjust the fence for ripping to width by 
measuring from it to the point of a tooth 
set toward it. Alternatively you can mark 
the board and use it as a measure. Since 
the fence-clamping mechanism may shift 
the fence position a trifle, it is important to 
check the measurement after locking the 
fence. The position of a board between 
fence and blade is illustrated in Fig. 5. 

Frequent shifts from ripping to cross-cut- 
ting are necessary in the home shop, so a 
combination blade is usually mounted on 
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"FENCE ADJUSTING SCREW 
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the saw arbor. The blade projects above 
the table through an opening in a soft-metal 
insert. When changing blades, tighten the 
new blade on the arbor with the brand 
name up. The teeth should of course point 
in the direction of rotation. 

If you tured a jointer over on its back, 
you'd have a tool that looks pretty much 
like the standard shaper (Fig. 6). It is 
used much like a jointer except that the 
edge being worked bears against the fence 
and the face is on the table; this gives prac- 
tically automatic assurance of squareness in 
edging wide boards. The two sections of 
a shaper fence are comparable to the infeed 
and outfeed tables on a jointer in that they 
are individually adjusted to support the 
dressed as well as the uncut portion of 
the edge. 

Ends are squared on a shaper in much 
the same way as on a circular saw. The 
work must be held tightly against a miter 
gauge, but since the impact of the blades 
tends to force the work away, the use of an 
additional clamping device (Fig. 7) is ad- 
visable. If you don’t have such a clamp, 
you can easily construct your own as shown 
in Fig. 8. The auxiliary head is a wooden 
bar screwed to the miter gauge; it has a 
block clamped on to prevent kickback and 
to permit finishing duplicate pieces to iden- 
tical length. To determine the correct spac- 
ing for the gauge block, measure from the 
ion of the cutter edge. 
but even simpler setup (Fig. 9) 
allows sizing a number of boards to the 
same width. An auxiliary fence is clamped 
to the table at the proper distance, and the 
work is passed between it and the cutter. 

Small boards can be trimmed square on 
a sanding disk or belt either freehand or 
with the aid of a miter gauge. The former 
method is illustrated in the photo on page 
192. The work must be kept moving uni- 
formly along the disk. For greater accuracy 
use a miter gauge (Fig. 10). 


Jigsaws, or scrollsaws, are ordinarily 
thought of as machines for cutting curved 
and fretted work, but the heavier home- 
workshop types will square a board quite 
well. Straight cutting is made automatic 
by clamping a wooden fence to the table 
(Fig. 11) parallel to the line to which you 
are working. Bear in mind that as a result 
of blade “lead” the cutting center is fre- 
quently slightly to the right or left of the 
table center, With hardwoods or fairly thick 
stock you'll wish to use a heavy saber blade 
chucked below the table only. Teeth are 
set to cut on the down stroke (Fig. 12). 
In most cases the highest speed is used, but 
some tough hardwoods cut better at lower 
speeds. While the upper chuck is rarely 
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used with a saber blade, you can sometimes 
take advantage of the roller (Fig. 13) to 
support the blade if the going is hard, 

A bandsaw can be used in squaring in 
the same way as a jigsaw; it cuts faster be- 
cause the teeth travel downward continu- 
ously and at a higher speed. The blade 
made to track on the wheel by the adj 
ment screw that regulates upper-wheel tilt 
(Fig. 14). Set the roller guides (Fig. 15) 
so that they are clear of the blade except 
when there is thrust on the blade in actual 
cutting, Guide blocks are likewise set close 
but free. Ends and edges cut on either a 
jigsaw or bandsaw will probably have to be 
sanded smooth before the piece is ready 
for use. TO BE CONTINUED 
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Outdoor Fireplace 
_ Cooks Three Way 


Using the two back “burners” and grill, any 
novice can win praise as a backyard chef. 


Wau * 


ar 5 ney, give it a degree of heat control not 
Nl laced usually associated with backyard cooking. 
FTER using this outdoor fireplace, you With a good fire going, careful manipula- 
may wonder why we need all the shiny _ tion of a sheet-metal baffle atop the chimney 
gadgets of the modern kitchen. Two back diverts the desired amount of heat to the 
“burners,” one on either side of the chim- holes, enabling you to use one or both at 
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the same time you are grilling the steaks 
over the open fire. Concrete lids close the 
holes when they are not needed. 

Built against an existing terrace wall, the 
fireplace has a firebox measuring 17” by 28” 
—a good average size. Although convenient 
for a small family supper, the fireplace also 
will handle the cooking for a really big 
party—say a barbecue for several score 
people. 

Costing well under $20, it was completed 
in about three days of labor, spread out over 
nearly two weeks of spare time. This per- 
mitted careful preparation of the forms and 
allowed adequate time for the concrete to 
set between four successive pours. Approxi- 
mately four bags of cement and a cubic 
yard of gravel were required. 

The ground was excavated and the base 
slab poured first. Then firebricks were laid 
for the inner wall of the firebox and the 
mortar allowed to set. Next came the two 
side blocks, then the back section around 
the cooking holes, and finally the encase- 
ment of the 8” by 12” tile flue liner that 
serves as the chimney. 


Grill Rests on Rabbet 


A firebrick lining saves most of the form 
work on the inner face of the firebox, be- 
sides adding years of life to the concrete. 
In laying the bricks, stagger the top row to 
leave a substantial corner of concrete ex- 
posed at the outer end of the firebox. Note 
that a rabbet along the inner edge of the 
side blocks allows the iron grill to rest flush 
with the top of the concrete, making it 


izes are used for the cooking 


Elbows of two 


holes. Support these with wires and blocks. 


easier to skid pots on or off the fire. Al- 
though the drawing calls for a 1” rabbet, 
this dimension should be suited to the 
thickness of the grill used. 

The form for the firebox was built for 
easy removal after the concrete had set. 
However, if this strikes you as too much 
extra effort, you could leave the form in 
place for a week or two and then burn it 
out. A few large holes bored in the top 
under the flue will provide enough draft to 
burn the form boards with the first fire. 


Holes Are of Different Size 


A 6” vitrified tile elbow was used for one 
of the cooking holes, a 4” cast-iron soil pipe 
elbow for the other—both being positioned 
to bring the top edge of the bell flush with 
the side wings of the fireplace. Such elbows, 
as well as the chimney liner, usually may be 
obtained from any building supply house, 

Rest the lower ends of the elbows on 
blocks tacked to the firebox form and sup- 
port the bells with wires run to the chimney 
tile. Rigidity is provided by another wire 
stretched from a hole in the firebox form 
up through the inside of each elbow to a 
cross block in the bell. A similar wire and 
block hold down the chimney tile. 

While pouring the concrete around the 
elbows be sure to drop in plenty of stiff 
wire or small rod to reinforce the construc- 
tion, When the cooking-hole section has 
set, build a rectangular form and also en- 
case the chimney tile in concrete. In finish- 
ing off, do not overwork any of the top sur- 
faces of the concrete. Using the edge of a 


Ready for concrete, the form looks like this. 
Note ‘the cross blocks on the tile and elbow. 
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board, strike them off flush with the top of 
the form. Then leave them alone. 

To cast concrete lids for the cooking 
holes, rest a disk of sheet metal on the 
shoulder of the elbow bell, place a snug disk 
of tar paper on this, and then line the sides 
with strips of soft cardboard. This pro- 
cedure will permit easy removal of the 
hardened lid, Embed a piece of wire or 
ring in the lid as a handle. 


Two-Part Grill Is Best 


A two-part grill, each piece half the 
length of the firebox, will give the fireplace 
more flexibility. For a small party, you then 
can use only the inner half of the firebox, 
avoiding the necessity of stoking a small 
fire far back under the grill. For a big feed, 
both sections can be used. 

Against the day when further refinement 
may be desired, two steel hooks were em- 
bedded in the top of the chimney encase- 
ment. To these eventually will be lashed an 
extension chimney, formed to fit the project- 
ing tile and lead to an 8” diameter smoke- 
pipe complete with damper and spark cap. 

Then the missus can preside over the 
back cooking holes, well below the smoke 
floating from the top of the stack, After a 
little practice the damper may be set, just 
so, to produce a flufly omelet that might 
make any indoor cook shout with pride. 


Bedspring Serves 

Ir you'ne looking for a sharp-edged drag 
to smooth a clay tennis court, nothing can 
beat an old iron bedspring for the job. At- 
tach ropes to two comers so you can drag 
it along. The metal edges of the frame will 
scrape the tops off the bumps and deposit 
the loose clay in the hollows. Small fry can 
have a lot of fun riding along to increase 
the weight of the drag—Henry K. Fitts, 
Morristown, N. J. 
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A sheet-iron baffle atop 
he desired amount of heat to ote 


burner 


The head man can stoke the fire as clumsily 
as he will, but no matter. The outdoor 
supper will be perfect. END 
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Tubing Supports Fishing Pole 
Rarnen than depend on makeshift sup- 
ports when you want to set up several fish. 
ing poles, try carrying along a few of these 
holders. Saw a 16” length of aluminum 
tubing down the middle for about 10” and 
sharpen the end. Driven into the ground, 
this makes a perfect socket for the fishing 
pole.—W. C. Hambleton, Louisville, Ky, 


What’s Your 
ngenuity 
uotient? 


Mustachios and playing cards 
are an old combination as I recalled when I 
had trouble trimming my handlebars. A 
template cut from a card and held in place 
exposes only ends to be trimmed. It also 
insures that both my beauties will be bal- 


anced.—W. G, Hykle, Montreal. 


Singing the blues didn’t soften one 
landlord's heart. He said no aerial on the 
roof and meant it, But we can hear the 
blues and everything 
else on the air since I 
fastened a length of 
bare wire inside the 
chimney as pictured. 
—Arthur Trauffer, 
Council Bluffs, Ta. 
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I'm no sap, so when I 
wanted to get some from a 
stand of maple trees this 
spring, I fastened an augur 
on the power takeoff at the 
rear of our tractor. To bore, 
1 just back the tractor gently 
up to the tree; to pull the 
augur out, I drive ahead, It's 
a matter of seconds to get 
each tree flowing, and that's 
a big-help when’ you've got 
a lot. Using an extra man to 
drive the spigots, we've mech- 
anized our maples.—Clarence 
Breitenfeldt, Marathon, Wis. 


There’s no 
rule that says a 
broken piece of a 
small hacksaw blade 
can’t be used to cut 
a groove when the 
job has to be done 
and there is no other 
tool available. To 
hold it stiff, I ex- 
tracted the brass edge of a ruler and substi- 
tuted the blade fragment. The brass edge 
was later cemented back in place—M. C. 
Everett, Great Neck, N. Y. 


Have you pulled off © smart 
will pay for acceptable contri 


lately? We 
jions show- 


ing ingenious solutions of problems in the 
home, shop, gorage, or camp. It doesn’t 
matter if it's wacky—if it works, 
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Snack Server Has Slicing Kage 


‘HE Waldorf never served neater cheese 

snacks than you can offer your guests 
with this combination slicer-server. It cuts 
even, thin slices of cheese, and deftly places 
them’ on plates or sandwiches. 

‘This handy gadget is made in two parts 
that can be used together or separately. 
You can use common steel for the knife and 
spatula, though stainless is perhaps the ideal 
material. The shovel, made of sheet about 
.025” thick, must be hard enough to 
hold a good cutting edge. The spatula, of 


Se, 
‘CUTTING. > 
vase 
EDGE ~ 
my 
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sheet about .030” thick, must be springy. 

To form the shovel-like slice?, trace the 
pattern (Fig. 1) on sheet metal and cut out. 
Smooth the edges and cut the slot by drill- 
ing end holes with a 3/32” bit and sawing 
between them with a jeweler’s saw. Tru 
up the slot with a flat file, but do not sharpen 
the cutting edge (the forward edge of the 
slot) until after assembly. If you use hard- 
ened stainless steel, anneal the handle end 
of the blank by heating white hot and 
quenching in water. Bend up the edges of 


FIG 2 HANDLE 


ANURL 


6-32 


SCALE: HALF SIZE 


The attached spatula helps pick up and serve 
food that the knife edge has neatly sliced off. 


Careful sharpening of forward edge of slot in 
shovel enables it to slice even, thin portions. 


the shovel forward of the slot in a 
The curved edges are then crimped pi 
crust fashion with round-nosed pliers. Shape 
a recess for the 3/16” stainless handle rod. 

After shaping, polish the steel to remove 
scratches and tool marks. A hand grinder 
with a rubber-bonded abrasive wheel in it, as 
shown in one of the photos, does a quick job. 

As shown, the handle is %” aluminum 


al 


A knurled-head serew in spatula handle quick- 
ly attaches it to shovel for deft, no-slip serving. 


Round-nosed pliers crimp a stove-shovel con- 
tour that can be buffed with a hand motor tool. 


This handle was turned from aluminum rod, 
but plastic, wood, or other materials can be used, 


rod with decorative grooves turned in, Of 
course you could use hardwood, plastic, or 
even bone instead. Drill the handle hole 
slightly undersize to 14%” depth and ream 
out 3/16” to 1%” depth. Drive the rod, 
which should be about 4%” long, into the 
reamed hole. Grind or file the end to form 
a flattened tip and hard-solder to the shovel 
head. Mill or file a slot for the spatula on 
the shovel handle (Fig. 2). 

Rough out the spatula (Fig. 3) with a 
narrow chisel and smooth the edges. The 
spatula handle is 7/16” wide to within 
about %” of the tip, where it narrows to 
5/16” to fit the handle slot. Bend %” of 
the narrow tip at right angles to hook over 
the end of the handle. About %” from the 
bend, drill a hole to clear a 6-32 screw. 
Drill ‘a matching hole in the shovel handle 
slot with a No. 36 bit and tap 6-32. Make 
a ” knurled head, tap it 6-32, and hard- 
solder it to a screw just long enough to hold 
the spatula firmly on the shovel. With the 
screw in place, bend the spatula handle 
as shown. 

File the forward edge of the cutting slot 
to knife sharpness, and bend up the other 
edge about 1/16” to expose this knife edge. 
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Light from a Salt Box * 


Some of the old salt boxes available in 
antique shops and secondhand stores are 
ideally suited as bases for small lamps—for 
use on a table or desk or, with an appro- 
priate bracket added, as a pin-up lamp in 
dining room or breakfast nook. 

These old boxes were made of wood or, 
as in the case above, of glazed and deco- 
rated pottery. Except that you'll usually 
want to remove the hinged lid (if it’s still 
intact), both types are adaptable with little 
or no change as lamp bases. An elbow fit- 
ting to support the light fixture may be 
clamped in the hole at the back by which 


Drawing Guide Adjusts 


Destcxep to simplify the work of drafts- 
men, this new drawing tool can be set to 
practically any desired curve, including re- 
verse curves, The tool is a product of the 
Cook Specialty Co., Green Lane, Pa. 

It consists of a 12” base plate 
straight slot in one end and a curved slot 
in the other. Adjustment screws in these 
slots hold any one of four preformed wire 
guides. By sliding either or both adjusting 
Knobs along the slots, a guide may be 
brought to the desired curve. Either a rul- 
ing pen or a pencil may be used. 
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the box originally was hung on the kitchen 

wall. The holes for the lid hinge, if located 
bi the example above, may 

hing a wall bracket. 

In the lamp above, clamping action ex- 
erted when the ” nut is turned up keeps 
the fittings in place, and a socket shell with 
bui switch was used. When the wall 
bracket is added, however, it is more con- 
venient to install a toggle switch. A black: 
trimmed shade was chosen to harmonize 
with the black-painted fittings and the word 
” The shade is 10” in diameter at the 
bottom.—R. P. Stevenson, Manhattan, N. Y. 


to Any Desired Curve 


Plug Helps Remove Nipple 

‘A Lac screw and expansion plug can help 
you out of what might be a difficult, time- 
consuming job-replacement of a rusted, 
leaking faucet nipple that sticks out of the 
wall only an inch or so and is too weak to 
stand the pressure of a Stilson © wrench. 
File the plug to fit inside the nipple, insert 
the lag screw, and turn until the plug has 
expanded to a firm grip inside the nipple. 
Even though the nipple wall has rusted 
thin, you can now use a wrench to back it 
cautiously out of the elbow. The plug sup- 
ports the wall.—Garrett Kemp, Dallas, Tex. 


Taking Inside Measurements 
Taxinc the exact inside measurements of 
a cupboard or window is easy, even with a 
stiff steel rule. Just measure from one side 
the distance to about the center of the 
space (A in top sketch) and make a thin 
pencil mark, Then move the rule over and 
measure the distance from the other side 
to the pericil mark (B in lower sketch). The 
sum of A and B is the total inside dimension, 


Light Over Stoker Hopper Shows Coal Impurities 


A prucut light over 
the stoker hopper in 
the furnace room will 
repay the trouble of 
putting it in every 
time you have to fill 
the hopper. It will 
speed that job, and 
also help you locate 
rock and slate in the 
coal that might jam the stoker worm. I use 
a porcelain drop socket with a reflector that 
throws a concentrated beam. 

The light should be hung squarely over 
the hopper opening and low enough so that 
it will not shine directly in the eyes. It is 
controlled by a three way switch that also 
operates the stoker. The switch is wired to 
turn the stoker on and the light off when the 
handle is thrown up. With the switch handle 
down, the light is on and the stoker off. 
This arrangement serves as an automatic 
reminder, the light warning if the stoker 
has not been switched on after the hopper 


has been filled. Mark the switch to inform 
others of the combination control.—Ernest 
M. Woerner, Eureka, Ill. 


Rubber Stoppers Hold Disks 

Disk edges can be turned easily in a 
lathe between two laboratory rubber stop- 
pers. Mount a wood-turning screw center, 
and slip a one-holed stopper over it. The 
tailstock, acting through a center-punched 
disk, supplies pressure to a second stopper. 
—D. H. Matheson, Hamilton, Ont. 
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Keeping the 
Home Shipshape 


Dust collects easily on ironing-board covers, 
and just as easily gets into the clothes you 
press. Use the paper garment bags your cleaner 
sends dresses home in to protect the board, 


Fumbling with packages while you try to open There’s no need to turn out the tool box when 
the latch of a gate is unnecessary, Instead, you have to drive or tighten screweyes, cup- 
build a shelf or platform on top of the gate to hooks, or the like. A wooden clothespin used 
hold them. Brace it with shelf brackets. as shown provides ample leverage for the job. 


A stocking drier can be made from spring- | Shower curtains, especially the newer plastic 


type clothespins and a wooden hanger. File | type, tend to billow and blow when a window 
notches in the hanger, run a string through the | is opened or the water turned on. Tucking small 
spring coil of each pin, and tie to the hanger. | weights into the hem will hold them still. 
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A piece of hacksaw blade clamped in a dowel 
is a good tool for removing paint-covered screws. 
Use the pointed end to get a start for the 
screwdriver, and then clean the slot completely. 


The student who occasionally needs a ruler can 
keep one at hand by drilling holes in a thin 
plastic, metal, or wooden ruler, and. slipping 
it over the rings of his loose-leal notebook, 


A worn-out broom may not sweep, out much 
dirt, but as a shoe scraper it can keep some 
from getting into the house. Cut the bristles 
short, and nail the broom to the back step. 


A curtain-rod holder of the type shown makes 
‘an excellent hook for a key ring. If the friction 
lug is bent out a trifle, there is little 

that the ring will be dislodged accident 
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shipshape little craft s 


ims the waves on soda-fizz power. 


Whizzer...A Fizz-Powered Speedboat 


by Bess bubbles that put ginger in your 
soda pop shove this midget speedboat 
along at a smart clip. Powered by a tiny 
expansion engine and carbon dioxide car- 
tridges, the model is ideal for the youngster 
who can’t yet deal with a gas job but wants 


“a real engine.” His father can turn it out 
in a hurry or supervise Junior at the job. 

An adaptation of the Ventnor design, the 
hull is built in three parts. Begin by cutting 
the two sides from 3/32” balsa sheet. These 
are 1” wide, with the point of the bow 


Turned over, the hull looks like this. Note the 
boxlike sponsons with their flared outer sides. 
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just midway. Cut both at once to be sure 
they’re identical. Shape the bulkhead from 
\” pine or plywood and cement it and the 
3/32" by 17/16” by 3” balsa transom be- 
tween the sides. Cement 3/32” sheet balsa 
over the bow curve back to the bulkhead; 
then add the strut forward of the bulkhead 
and cover with sheet on both sides. Cement 
on the bottom and the gunwales. 

For the two secondary hulls or sponsons, 
cut identical sides, tops, ead ends. Cement 
these into boxlike structures and attach the 
bottoms, propping these up with tiny struts 
to maintain a uniform curve forward. Be 
sure they're square and that you've built one 
right and one left sponson. Apply cement 
freely to the edges of the open sides and 
press on 1/16” sheet balsa so that it takes 
on the curve necessary. When the cement is 
dry, trim the edges. Cement the sponsons 
to the main hull, properly aligned with it and 
each other. Cover the hull outside with 
model-plane tissue held on with dope. Fin- 
ish with four coats of colored dope. Pro- 
tect the interior with several coats also. 

If you can't find a suitable flywheel, turn 


a mold in dry wood to-the dimensions shown. 
Remove it from the lathe but not from the 
faceplate, pour in type metal or solder, and 
remount in the lathe to face off and drill. 

Mount the engine with small wood screws 
so that the flywheel clears the bottom. Ce- 
ment a 2” length of %” i.d. brass tube in a 
hole 2%” from the stern and build up com- 
position wood around it; be sure it’s lined up 
with the engine shaft. The propeller shaft is 
X” brazing rod. Cut the propeller from sheet 
copper or brass, bend it to shape, and solder 
it on between bits of tubing. 

For a universal joint, cement a bit of Neo- 
prene ® gas-line tubing on the engine and 
prop shafts after cleaning them with dope 
thinner. Locate the cartridge holder under 
the gunwale on the left side (if the prop is 
to run counterclockwise) to counteract en- 
gine torque. Attach tether clips with 2-56 
screws and nuts, and use a line 15’ long. 

At some high-speed valve settings you may 
have to use a strap around the flywheel to 
start the engine. Never try to do so by turn- 
ing the propeller with the fingers—Roy L. 
Clough, Jr., Terrycille, Conn, 
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Tool Rack Adjusts. Here's a tool 
rack consisting of hardwood blocks that slip 
firmly into an aluminum back strip attached 
to the wall or bench. Variously drilled, 


counterbored, and slotted for most of the 
small hand tools you'd commonly use, the 
blocks may be assembled on the back ‘strip 
as desired. Priced at about $2, the rack is 
a product of Davis Development Company, 
of Colorado Springs, Colo. 


Lathe Only 9” Long. Designed for 
precision work on small parts, this midget 
lathe is driven by a 115-volt AC motor 
mounted in the base, and has a spindle 
with a 3/16” through hole. Maximum 
swing over the bed is 2” and maximum dis- 
tance between centers is 3”. Power carriage 
feed, two spindle speeds, and ground V- 
ways are other features. Small Machines, 
Inc., of Los Angeles, is the maker. 
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Winds Springs by Hand. Short 
lengths of drill rod are used as mandrels in 
a hand spring winder produced by the 
Blaner Manufacturing Co., of Sharon, Pa. 

‘ith an undercut so that it may 
be clamped in a bench vise, the tool will 
produce either close springs or compression 
springs, depending on whether the crank 
is set close in or far out on the mandrel. 

inder is made in four sizes. 


Carving Set Uses Round Blades. 
This new carving set consists of a handle 
and eight cutters, three of them conical. 
Since each cutter may be mounted either 
ahead or behind the curved end of the 
handle, the tool may be used in the manner 
of either a chisel or a draw knife. When a 
circular cutter gets dull in one spot, it may 
be rotated slightly to a sharp spot. Hagen 
Engineering, Chicazo, makes the set. 


Semifinished castings enable a home 
machi to turn out a_ precision 
tool, using a lathe and drill press. 


By Walter E. Burton 


|AN a craftsman of average ability build 
himself a milling machine? And if he 
n he expect that it will tum out 


You bet! 
In my shop th 
that proves both points, at least to my own 


a little bench mill 


satisfaction. It also demonstrates that if 
you start as I did with semifinished castings, 
the entire job can be handled with just a 
9” lathe and drill press 

Of course I could have made up a 
of patterns, had them cast at 


t 


the finished mill at work. Below, 


embly blueprint fur 


ed with castings. 
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File all rough spots from the semimachined 
castings before starting assembly, and fill blow 
holes with either auto-body solder or suitable 
iron cement, Drill each co 
base for a %” or ” bolt, spot- 
necessary to provide a’ flat area 


ing (center) as 
for the lead, 


begun from scratch. Apart from the extra 
labor this would have taken, I'd have needed 
a shaper, planer, or large milling machine 
to make the flats, dovetails, and T-slots that 
are already accurately formed on semifin- 
ished castings. As it was, there was plenty 
of nice, finicky machine work. 

When you make your own machine tools, 
you always have the privilege of modifying 
the design and trotting out what ingenuity 
you have. This bench mill, I found, was 
no exception, Though the maker® supplied 
good prints, I departed from them in nu- 
merous small ways: micrometer dials were 
made extra large, permanent handwheels 


The Lewis Machine Tool Company, Los Angeles. 


pS 


Bore a 1 5/16” hole in the larger end of the 
arbor-support casting, slot it, and provide a 
%"-16 locking bolt. Thread the lock-screw hole 
as above, turning the tap by inserting a rod or 
Phillips screwdriver in the chuck. In the smaller 
end, bore an oversize hole, press in a bronze 
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Overarm clamp screws are made by turning a 
handle to the shape shown above, cutting a 
%”-16 thread on the end, and then bending the 
handle until it makes an angle of about 110 
deg. with the threaded part, Drill and tap the 
slotted projections for these, 


replaced the crank, and the table-elevating 
control sprouted out in an entirely new and 
(I think) better place. 

Let’s assume you've ordered a set of semi- 
finished castings and the necessary steel bar 
stock, bronze nut blanks, and bearings. The 
first step on the main casting is to file down 
all rough edges and fill any blow holes with 
solder or iron cement. Drill and spot-face 
mounting holes in the base, and drill and 
tap the slotted projections at the top that 
lock the overarm. Don’t forget to open out 
the left sides of these holes screw-clearance 
size to get clamping action. 

The overarm bracket that forms the out- 


bushing, and ream to &", Acme threads for the 
elevating screw are roughed out with a single- 
int tool and finished ‘with a homemade. ta 
Voenter). cat with the same gear setup. Drill 
and tap holes in the saddle casting for the gib 
screws, as at the right. 


board arbor support is bored out, slotted, 
and tapped for a clamping capscrew. (A 
long locking screw might be a hazard here.) 
The hole for the arbor bearing should be 
located carefully; it must have a center-to- 
center distance with the upper hole that 
corresponds precisely with the same holes 
on the main casting. Press in a bronze bush- 
ing, but don’t ream it yet. 

Three lathe-turned screws are required 
to control table movement, the longitudinal 
and elevating screws having right-hand 
threads, and the transverse feed screw being 
left-hand. They should preferably have 
standard Acme threads, although V-threads 
will do. Cut them carefully on the lathe, 
using a follower rest. While the nuts that 
fit on these screws may be threaded with 
single-point tools in the lathe, it is better 
to make the finish cuts with taps. I made 
three special taps of cold-rolled steel while 
the lathe set up for cutting the screws, 
case-hardening the cutting edges. 

After the two bronze feed nuts have been 
threaded, drill and tap each for 10-24 
mounting bolts and face off their bases. 
If you use handwheels rather than the crank, 
the distance between the cross-feed screw 
and the bottom of the saddle can be greater 
than the blueprint indicates, 

Drill an 11/16” or %” hol the projec- 
tion at one end of the table casting for the 
longitudinal screw. flanged bronze 
bushing and ream it for the #” screw shank. 
The thrust in one direction is between the 
bushing flange and the micrometer collar; 
in the other direction it is between the inner 
end of the bushing and a small collar 
mounted on the screw, You can install the 
table with the crank at either side. 

The vertical-feed screw operates in the 
threaded post bolted to the base of the main 
casting. Its upper end extends through a 
web that forms a part of the knee casting. 
Drill and ream the web to receive the %” 
portion of the vertical screw, spot-facing 
both ends of the hole. The weight of the 
knee is borne by a ball thrust bearing be- 
tween the web and the elevating-screw 
shoulder. On the upper end of the screw 
one of a pair of steel miter gears is secured 
by means of a taper pin. 

Alternately, the bearing might be ar- 
ranged in the knee web by drilling an over- 
size hole and mounting under it a 3/16” 
by 1” by 1” brass plate with a reamed X” 
hole and four %” comer holes for 8-32 
mounting bolts. The oversize mounting- 


Gibs are cut to length from steel strips and 
ther edge are beveled to match the dovetail 

gles. After placing the gibs in position, spof- 
Guill each to receive the screw polit. 


ng threads on the 
jitudinal feed screw. dard V-thteads 
serve for this and the er two 

control screws, but Acme threads are 


lower rest in cut 


screw holes would permit the plate to be 
shifted to obtain perfect alignment of hole 
and elevating screw. Then the plate bolts 
could be tightened. 

The second miter gear is mounted on a 
4” shaft that extends outward at an angle 
of about 30 deg. through a %” diagonal hole 
in the side of the knee casting. This elevat- 
ing shaft rotates in two bronze bushings in 
the ends of a 6%” length of 11/16” id. 
tubing. Solder a steel collar with an index 
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The cross ew is supported at its outer 
end by a casting attached to the knee dovetail 
with two %” bolts. A handwheel was machined 
from a 4” valve wheel like the one at right. 


BEARING-RETAINING DISK 


CROSS-FEED DETAIL 


Three 5/16” bolts attach the elevating-shaft 
mounting plate to the side of the knee casting, 
aK" diagonal hole being bored through the 
tasting itself for the tabular housing. 
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mark to the outer end of the tubing. 

A ball crank is installed on the longitudi. 
nal feed screw. If the elevating shaft is 
brought out at an angle, permanent hand- 
wheels can be used on the vertical and 
horizontal controls. These might be cast 
at home, using a lathe tailstock wheel as 
a pattern, or made from 4” cast-iron valve 
handles. 

For the micrometer collars cut disks from 
a cold-rolled or stainless-steel rod, drill a 
center hole, and ream it to %”. About x” 
from one end of each blank, tap a hole for 
a X” setscrew. With this screw, lock each 
blank in turn on a true-running mandrel 
and machine it to a diameter of approxi- 
mately 1 11/16” and a suitable length. 

Each collar has 100 divisions, every tenth 
one being numbered. These’ graduations 
may be cut by locking the collar with a set- 
serew on an arbor in the lathe chuck or 
collet. If your lathe doesn’t have provision 
for indexing, mount a 100-tooth gear wheel 
between the collar and headstock. Devise 
a plunger to fit between the gear teeth so 
it will hold rigidly yet can be backed out 
as needed. 

Mount a tool bit ground to a slightly flat- 
tened point, and lock the compound rest 
parallel to the lathe bed. Set the tool to 
plow a neat furrow in the collar blank when 
moved toward the headstock. 

Although the micrometer scale on the 
compound rest may be used to control the 
lengths of the lines, an easy way is to use 
pieces of steel rod as stops to limit carriage 
movement. After the lines are cut, remove 
the collar from the mandrel and stamp the 
numerals, TO BE CONTINUED 


Micrometer collars were graduated with this 


setup, a 100-tooth gear wheel serving as an 
indexing guide. Oversize collars are desirable 
in order to improve visibility of the scales. 


Two steel blocks, a length of pipe, and a 
of good snips are the chief materials needed. 


1 


While one hand exerts pressure downward, the other hand can guide the cut with accuracy. 


oat 


Pe Ste 


TO PASS HEAD OF SeTSCREW 


Tin Snips Converted to Bench Tool 


Curtine sheet metal is a pleasure with 
these bench snips. Not only can you apply 
more pressure with less effort, but you can 
also guide the cut along layout lines with 
great accuracy. Obtain a good-sized, high- 
quality pair of tin snips and remove the 
handle loops (if they're hardened, save your 
hacksaw blades and use a grindstone or cut- 
off wheel). Work the ends down to fit a #” 
hole. Drill a hole of this size through a 1” 
by 1” by 3” block, locating it a bit off center, 
and tap the four setscrew holes shown. Drill 


four matching holes in a base block, making 
the two inner holes large enough to clear the 
setscrews and counterboring the outer holes, 
Also drill and countersink holes in the base 
for mounting bolts, 

Assemble the blocks with setscrews in 
the two outer holes, and secure one handle 
of the snips in the ” hole with setscrews 
through the inner holes. A piece of 4” pipe 
is driven on the other handle to provide a 
grip and furnish enough leverage for easy 
cutting.—Jack Mellinger, West Orange, N. J. 


Nut with Collar Retains End Mill in Headstock 


Enp mills with tapered shanks won't 
work loose in a lathe headstock spindle, 
even with side thrust, if they are locked on 
with this collarlike nut. One end of a nut 
threaded to fit the spindle is covered with 
a plate about 4” thick held on with machine 
screws. The piece is then turned, faced, 
knurled, and drilled the size of the largest 
end mill to be used. When you use smaller 
end mills that might work through the 
drilled hole, place a washer over the small 
mill and then assemble it and the locking 
collar—H. L. Phillips, Watertown, Mass. 


arent 1948 213 


_— 


i} 


Centerdrill Holder. This releasing 
centerdrill holder, used as in Fig. 1, will cut 
down drill breakage, because when the go- 
ing gets tough, the adapter unit will turn in 
your fingers. It will also serve as a holder 
for small taps and twist drills. 

Turn the taper shank (Fig. 2) on centers, 
using either the setover-tailstock method or 
a taper attachment, If you use the former 
method, leave the smaller end of the taper 
about .060” oversize on the first cut to per- 
mit correcting the amount of setover if 
necessary. When the piece has no shake in 
a No, 2 Morse taper socket, it can be 
brought down to within a few thousandths 
of finished size by measuring the small end, 
which is .556” finished. Final fitting is done 
by filing, polishing, and testing with mark- 
ing blue. Bore the hole by putting the shank 
in the headstock with a .375” drill in the 
(recentered) tailstock. Mill or grind the 
tang to shape. 

The adapter, Fig. 3, can be machined in 
one chucking with tailstock support at the 
outboard end. Knurl the work before turn- 
ing accurate dimensions. The centerdrill 
hole can be drilled by mounting the tool 
as for use, with a drill held in the head- 


stock. 
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Tools or Parts. Simple 
* kind shown above have proved 
time and temper savers for a small shop 
specializing in instrument work. Each one 
consists of a piece of hard composition board 
about %” by 8” by 12”, with ¥” square strips 
nailed around to forma lip. The underside 
is cleated to fit the lathe ways, 

On the lathe, the tray is convenient for 
the micrometer, wrenches, drills, and tool- 
bits that would otherwise mix with the chips 
on the lathe bench. Used on a workbench, 
the tray is fine for holding tiny nuts, wash- 
ers, and other parts. A clean sheet of paper 
on the tray aids visibility—D. J. Bachner, 
Jackson Heights, N.Y. 


Improving Aluminum Castings. 
While old auto pistons and other aluminum 
alloys are a valuable source of metal for 
home castings, trouble is frequently encoun- 
tered with blow holes, pin holes, or spongy 
places. A good dodge to eliminate this 
trouble is to toss in several pieces of sal 
ammoniac crystals when the metal is ready 
for pouring; this will bring the dross to the 
top so it can be skimmed off before pouring, 
—A. E. Kerswell, San Bernardino, Calif. 


Speed Wrench for Four-Jaw 
Much of the drudgery of setting up work 
in a four-jaw chuck is eliminated with a 
“screwdriver-type” chuck wrench. It will 
greatly speed up reversing the jaws, Used 
with the regular wrench in centering work, 
it eliminates constant switching of a wrench 
from socket to socket. Its spinner grip gives 


Wheel Locks Vise Handle. After 
the heavy handle on a large vise had dropped 
through its eye to pinch a mechanic’s hand, 
he devised the simple locking rig shown 
above. A hole was drilled through the end 
of the eye and tapped %”-20. In this he 
tumed a bolt that had been brazed to a 
small valve handwheel. The bolt bears in 
a dimple drilled in the middle of the handle. 
Locked centrally in this way, the handle 
gives plenty of leverage for most needs, but 
it can be readily loosened and slid out if 
more force is needed. 


a sensitive “feel” ideal for chucking delicate 
pieces that are easily distorted. 

Proportion it to suit the chuck you chiefly 
use; mine was turned of %” stock for a 4” 
chuck. While the square shank can be 
milled, careful frechand grinding finished 
by filing will do the job nicely.—John M. 
Avery, Delhi, N.Y. 


Puller from Spring Clip. First 
and then ground to final shape from 
an automobile spring clip, this little puller 
is convenient for removing gears, ball races, 
collars, and pulleys. The flats on the thread- 
ed ends not only prevent rotation in the slots 
of the bar but also make the puller adjust- 
able for size, which is a useful feature. The 
cap screw is about 2%” long, is threaded 
full length, and has a 60-deg. rounded 
point. Parts subject to wear such as the 
screw point and sidepiece jaws should be 
case-hardened. 
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AIDS TO 
MODERN LIVING 


Keep Score on Putter. With a golf 
putter made by P. M. Connelly, of Oak 
Park, Ill., you don’t have to fumble for score 
card and pencil after each hole. An 18- 
hole card slides into grooves on the back 
of the putter and a pencil clips to it. 


Strolling in a High Chair. Now 
you can have a high chair and stroller for 
the baby—both combined in one piece of 
space-saving equipment. Invented by C. B. 
Johnson, the chair-stroller above was shown 
at an inventors’ exposition in Los Angeles. 
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Trigger Releases Wax. A floor 
waxer manufactured by New Products, Inc., 
of St. Louis, Mo., has a container that holds 
a pint of liquid wax, Pushing a trigger at 
the top of the 47” handle releases wax 
through the removable felt applicator. 


Drum Glows in the Dark. De- 
signed especially for use in a child’s room 
or game room, this novelty lamp features a 
luminescent drum head that glows as a 
circle of light in the dark, making it easier 
to locate. Made entirely of plastic, it is a 
product of the Radio Frequency Labora- 
tories, of Boonton, N. J. 


j Tells the Tale. 
| Here’s a gadget that will 
put an end to those fish 
that increase in length 
and weight every time 
the story's told. Called 
the “De-Liar,” the com- 
bination scale and meas- 
uring tape will weigh up 
to 2 Ib. and measure up 
to 24”, Small enough to 
carry in the pocket or 
pack with your equip- 
ment, it is available from 
Dexter & Co., of New 
| York, for $2. 


You Squeeze It. 
Bottles that you can 
squeeze are among 
the latest things to 
hit the market. But 
instead of glass, 
they're made of flexi- 
ble plastic and won't 
break. The one 
shown here was 
molded by Plax Cor- 
poration, of Hartford, Conn., and it’s used 
as a powder container, a hole in the stopper 
allowing the talcum to be blown out 


Tool Kit Fits Pocket. Here's a col- 
lection of handy small tools that you can 
carry in a pocket, all of them made of high- 
carbon cutlery steel. A product of Tool- 
master, of New York, the kit includes a 
screwdriver, awl or ice pick, bottle opener, 
corkscrew, hammer or ice crusher, knife, 
can opener, auger, and saw. 


=a 4 


Brushes Needn’t Be Cleaned. If 
you're in a hurry, a used paint brush can 
now be put away without cleaning. Placed 
in a container made from the Goodyear Tire 
and Rubber Company's Pliofilm @, the 
brush will remain soft and pliable until the 
next paint job comes along. The container 
has an elastic band to seal in the brush and 
to provide a loop for hanging it up so that 
the bristles won't spread. 


FIG.3 


Brackets Provide Seaffold. 
Brackets that may be used with ladders to 
erect a scaffold are offered by Reimann and 
Georger, of Buffalo, N. Y. The brackets may 
be adjusted to keep the ladders close to the 
building in a narrow passageway (1), to 
clear the eaves (2), or they may be fas- 
tened under the eaves (3). 
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CONDENSER 
FAT SIDE DOWN 


$10 Condenser 
Conversion 
Betters Enlarger 


By Edward Morris 


IERHAPS you've thought about convert- 

ing your diffusion enlarger to a condenser 
type, and the experts tried to scare you off 
with lectures on optics, hot spots, and critical 
lens positions. They tried it on me, But I 
went ahead just the same and, instead of 
paying a goodly sum for a new condenser 
enlarger, accomplished a perfectly satisfac- 
tory conversion for about $10. 

Two condenser lenses were picked up at 
a local photo supply house for $7. These 
are 47/16” in diameter, a size that’s a snug 
fit in my particular enlarger. A 47/16” disk 
of heat-absorbent glass, a strip of aluminum 
1/32” by 1%” by 15”, and a 15” piece of 
No. 8 or 10 copper or galvanized wire com- 
plete the list of materials. 

Heat-absorbent glass usually may be ob- 
tained at a window-glass or photo supply 
house. There are several makes on the mar- 
ket, but for this purpose get the closest you 
can to one having a formula of 72-percent 
transmission of ultraviolet light and 28-per- 
cent absorption of infrared. Incidentally, it 
may be best to let the supply house cut the 
disk of glass, for it’s a difficult job. 1 broke 
two pieces trying to do my own cutting, 

With the materials at hand, the actual 
conversion takes only a few minutes. First, 
remove the diffusion glass from the lamp 
house. Then position one condenser lens so 
that it lies above the negative carrier with 
the flat side down. Next bend the aluminum 
strip around a 4%” form, insert it in the very 
bottom of the lamp-house tube, and drop in 
the second condenser from the top, flat side 
up, so that it rests on the aluminum collar, 
Return the lamp house to position, making 
certain the condensers are close together but 
do not actually touch. 

Now bend the wire around a 4%” form, 
squeeze together, and snap it into place in 
the lamp house midway between the bot- 


Materials required were two condenser lenses, 


an aluminum collar, a disk of heat-absorbent 
glass, and a wire retaining ring. A frosted bulb 


tom of the enlarging bulb and the top con- 
denser. Place the heat-absorbent glass on 
the wire retainer, install a frosted enlarger 
bulb, and you're ready to go, 

You'll find that exposure time is much re- 
duced, and that there's a new world of 
sharpness and detail in your photos. So far 
T haven't found any hot spots, and the con- 


was also substituted for the clear one, A dust- 
less carrier, right, eliminates the bother of 
keeping glass plates clean. 


verted enlarger covers a 2%” by 3X” nega- 
tive as well as the original did, 

It didn’t take me long to discover that 
the glass negative carrier would have to be 
discarded, Dust, lint, and finger marks that 
were not visible before now stood out clear- 
ly. Another trip to the photo supply house 
for a glassless carrier solved this problem. 


Movies Shown on Ceiling by Double Reflection 


PATTERN 


Two mirrors located in a pentagonal 
metal or cardboard box will enable you to 
project movies on the ceiling for a bed- 
ridden person. It’s best to use first-surface 
mirrors, for the glass face of the ordinary 
type will cast ghost images. 

Lay out the pattern either on tinplate or 
cardboard, making the square about %” more 


than the diameter of the lens barrel. After 
bending on the dotted lines, solder or ce- 
ment the edges, depending on the material. 
A sleeve to fit the barrel may be turned from 
metal or built up around a tubular form with 
successive layers of glued paper. The mir- 
rors may be held in place with clips or an 
adhesive.—Herbert Dawkins, Baltimore. 
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Box Camera in Reflex Form. In 
the new Kodak Duaflex camera the styling 
of'a 2%” by 2X” reflex is combined with the 
operating simplicity of a box camera. Using 
620 film, the camera takes 12 exposures on 
each roll, the fixed-focus lens recording de- 
tail sharply from 6’ to infinity. On the upper 
surface is a large reflecting viewfinder for 
framing the picture. Fitted with built-in 
synchronization, the camera sells for about 
$12 and an accessory flash reflector for 
about $2.50. 


Film Loaded by Touch. Tanks 
with slot guides can be confusing in the dark 
when you forget how many films you've 
Joaded and don’t know which slot to use 
next. However, if each film is allowed to 
protrude slightly you can tell by feel where 
to insert the next. After all are in, you can 
then push them down to normal’ position. 
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Guide Shows Depth of Focus. A 
pocket guide made by the Vimax Company, 
of New York, has two scales on either side 
to show the depth of focus covered by lenses 
of different focal length. Turn th until 
the distance at which the camera is focused 
is at the arrow (7’ above), and then the 
distance shown between corresponding “F” 
stops at the right and left is in focus for the 
stop selected (for instance, from a little over 
to 9 at £/11 above). The guide is suit- 
able for lenses of different focal lengths. 


Box Holds Loaded Hangers. 
Where to place cut-film hangers after they're 
loaded for developing often is a problem. 
One solution is to have on hand a cardboard 
carton about the size of the developing tank. 
er is loaded, it can be sus- 

Then when all have 
been loaded they can be put in the tank. 


oT Developed in One Unit. A 
developing outfit that meets requirements 
for home processing of color is offered by 
the Morse Instrument Co., of Hudson, Ohio. 
Water heated to the proper temperature cir- 
culates around the hard-rubber insert tanks 
nd a thermometer well also serve: an 
overflow spout. Splash shields are located 
between each of the tanks. 


Lights Of, 
stumbling around 
light switches, I wired my 
a light, and a double-throw s\ 
Now when I flip the switch the 
at the same time the project 
ipping the switch the 
other way turns the projector off and light 
on.—Thomas R. Osborn, Oakland, Calif. 


Box Improves Changing Bag. If 
a cardboard box of suitable dimensions is 
thrust into a changing bag, film loading will 
be a lot easier. The box will keep the bag 
up out of the way and provide a free, roomy 
working area for placing the film in the 
holders. Box, holders, and film should be 
zipped inside before the arms-are inserted. 


s when you're making small enlarge- 
ments. On each, a metal frame with inner 
dimensions ” Ie nished pri 
is hinged to a white board. One 
frame has si 


were soldered y holes drilled in the 
other. After focusing, paper is slipped in 
and the frame is lowered, the angles or 
tack heads going into holes drilled in the 
board.—D. H. Thompson, Waterbury, Conn 


New Flange Salvages Reel. The 
square hubs of 16-mm, movie reels or the 
slots of 8-mm. reels sometimes become worn 
by use, especially if made of plastic. Such 
reels can be repaired by cutting a circular 
cover flange from scrap aluminum, making it 
slightly smaller than the inside film roll. In 
the center, drill a hole and file it square—or 
make slots, as the case may be. Mount with 
screws.—William Jordan, Oil City, Pa. 
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A Superhet 
the Beginner 
(an Build | 


Never built a ? Tune in on 
this hobby now with these plans 
for a five-tuber anyone can make. 


By a High-School 
Shop Teacher 


O VOLTS scare you? Are you sure you 
‘can't get to first base with radio? Your 
answer to these questions should be a thump- 
ing “No!” If it isn't, someone's kidding you. 
I'm not guessing about it. As a shop in- 
structor, I've met hundreds of beginners 
who were so scared of an ohm they'd hide 
under a table whenever one crawled out of 
a circuit. Yet within a few weeks the most 
timid of them was sporting a receiver he'd 
built from scratch, 

When I say they made receivers, I mean 
the same 5 tube AC-DC superhet you see 
here, But isn’t it wiser, you may ask, to start 
off with a simple one-tuber? I don't think so. 
It's no harder to hook up five tubes than two 
you just work a bit longer. And when 
you've finished, you'll have a sweet little 


Follow this and 
the pictorial diagram in laying out the parts. 


Bottom of the completed set. 
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set with plenty of power and sensitivity. 
It’s even got automatic volume control, some- 
thing you won't always find on small sets 

The superhet circuit is a highly efficient 
‘one used in scores of commercial designs, 
It has a few more parts than some others, 
but they're standard and easily obtained. If 
you're remote from radio shops, the mail- 
order radio houses have all you'll need. 
Your parts cost may be as little as $12, and 
your time investment will probably run from 
four to seven evenings. 

What this radio—and any other—has to do 
is to select the signal of a station you want 
to listen to, separate the audio modulation 
(electric vibrations at sound frequencies) 
from the high frequencies that have carried 
them through space, and then fatten them 


Soldering can be sim 


ified by making all 
convenient connections 


fore mounting parts. 


up to loudspeaker volume. A superhet has 
a baby transmitter of its own, consisting of 
an oscillator coil and a mixer tube, which 
generates a radio signal that's used to con- 
vert any broadcast signal to a standard fre- 
quency of 456 ke. This is lower than the 
broadcast range but not yet in the audible 
range. It’s intermediate, so the transform- 
ers and amplifiers that boost it are called in- 
termediate-frequency (IF) transformers and 
stages. What skims off the low audio fre- 
quencies is the detector (part of the 12SQ7 
tube in the diagrams), and they are then 
beefed up by a husky beam-power tube, 
* the 50L6, 

Sure, the schematic circuit at the top of 
page 225 looks complicated. But you've only 
got to follow one line at a time! Here each 
part is shown by a symbol-fixed condensers 
by two thick parallel lines, trimmer con- 
densers by one line and a thick curved ar- 
row, and variable tuning condensers by a 
straight arrow through a straight and curved 
line. The letter C refers to condensers that 
are numbered with the parts list; and R iden- 
tifies resistors, which are zigzags in the cir- 
cuit. The springlike symbols are coils or 
(when paired) transformers. 

Those heavy ovals are tube symbols; in- 
side, from the bottom up, are the cathode, 
one or more grids (thick dotted lines), and 
the plate. But all you really need to remem- 
ber is to make the connections to the proper 
pins on the sockets, Looking at the bottom 
of the socket, these are always numbered 
clockwise from the little notch or key in the 
center hole. Connections to the heaters, 
which make the tubes glow, are separate 
from other wiring, so they're shown at the 
bottom of the diagram with just the pin 
numbers for each of the tubes. 

Schematics are drawn in a kind of elec- 


‘Top of the chassis with sockets and coil cans 
mounted as called for by the template, right. 


tronic shorthand that you'll pick up fast. 
Meanwhile, a pictorial diagram of the same 
set may prove a help, since it suggests what 
the parts look like and where to put them. 
It’s at the bottom of page 225. 

In buying parts, be cautious about ac- 
cepting substitutions, even if a salesman tells 
you that the exact value of a part isn’t im- 
portant. Don’t use paper condensers where 
mica ones are specified, or resistors of lower 
wattage rating than called for. Be sure you 
buy an oscillator coil with four leads. The 
IF transformers should have trimmer con- 
densers attached inside the can. I recom- 
mend Bakelite ® octal sockets having a 
metal frame with ground connections next 
to prongs | and 5, rather than the cheaper 
wafer sockets. 

The tuning condenser is a two-gang cut- 
plate type; that is, it has one 27-plate sec- 
tion and one 19-plate section, It should 
also have built-in trimmer condensers—tiny 
screw-adjusted ones used in aligning later, 

Either a permanent-magnet or a dynamic 
speaker can be used. The latter has an elec- 
tromagnet, the field coil of which will serve 
as the filter choke (L3), while with a PM 
speaker you'll need a separate choke. Some 
builders use a 1,000-ohm 5-watt resistor in 
place of the choke, since it costs less and 
takes less space, but a choke cuts hum and 
gives better tone, 

While we're on the subject of choices, 
there’s another that you may want to con- 
sider in building the set. The lower left part 
of the schematic diagram shows an alter- 
native to the 35Z5 rectifier tube, Selenium 
rectifiers are gaining popularity as rectifier- 
tube replacements because they give trouble- 
free service, don’t have to warm up as tubes 
do, and need no heater supply. Since the 
heaters in this set are connected in series, 


Tons woves 
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te (blue) lead of the 


Arrow points to the 
to pin 6 of the 12A8, 


oscillator coil, solder 


you'll have to insert the additional resistors 
R11 and R12 if you omit the rectifier tube. 

And now let's get down to building. For 
a neat chassis arrangement, draw a full-size 
chassis template, paste it on a flat piece of 
aluminum, and punch and drill all holes. A 
No. 28 drill is right to clear the 6-32 screws 
used to mount all parts. Take pains in mak- 
ing the holes for the tube sockets, since the 
big central hole and the two mounting ones 
must be in line. While the 1%” socket holes 
can be cut on the drill press with a hole 
cutter, a chassis punch is much easier. Bend 
in the sides and letter on the tube numbers 
for each socket. Many radio supply houses 
sell prepunched chassis that'll do nicely. 

Don’t mount the tuning condenser and 
speaker right away, since they're both fairly 
delicate and might be damaged during 
work. Inasmuch as -you're using a 12A8 
tube in which the signal-grid comes out to a 
cap at the top, use an antenna coil that has a 
hole in the top of the shield can for this grid 
lead. When installing the IF transformers, 
orient them so that the plate and grid leads 
are as short as possible. Follow the color 
coding; the blue one goes to plate, red to 
B plus, green to grid, and black to the AVC 
line. 

Note the four holes to be drilled through 
the chassis under each IF can; they allow 
the leads to be brought out singly for maxi- 
mum separation. Grid and plate leads of IF 
transformers must be cut as short as possible, 
and kept away from each other and close to. 
the chassis. If they must cross, see to it that 
they cross at right angles. 

Construction will go most smoothly if you 
complete all chassis drilling and punching 
first, and have all parts at hand before you 
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Cut-plate, two-gang tuning condenser, showing 
basic elements. Make sure yours has trimmers, 


begin. Many parts can be wired before 
they're mounted on the chassis. For ex- 
ample, mica condenser C7 is shunted across 
the outside terminals of the volume control 
(R5) before the latter is mounted. One end 
of C6 is similarly attached, Making con- 
nections out where you have plenty of room 
renders assembly easier. Make all leads as 
short as possible, and don’t be afraid to 
crowd parts together. 

It’s also a good plan to wire each se 
part of the circuit with different colored 
wire. uuits are commonly coded like the 
IF leads—blue for plate, and so on, plus 
yellow for the filament and brown for 
cathode circuits. Pushback wire, the kind 
most convenient to use, comes in these 
colors. The logical wiring sequence is: heat- 
ers, cathodes, screen grids, control grids and 
diode plates (pins 4 and 5 of the 12SQ7), 
AVC leads, and the B-plus circuits, 

Note the location of the dual electrolytic 
condenser C11 and C12 in the pictorial dia- 
gram—as far as possible from the 35Z5 and 
the 50L6 tubes. These are the ones that 
generate most heat, and heat is bad for elec- 
trolytics. These condensers must be con- 
nected with the correct polarity; they're 
ruined by reversed polarity. Run the black 
lead to ground and the red one to the plus 
side. If the leads aren't colored, the ground 
lead comes from the end with a heavy black 
line. The value of this dual electrolytic isn’t 
critical; anything from a 16-16 mfd. to a 
40-40 mfd. one will do. With paper con- 
densers, the lead attached to the outer foil 
is the one to be grounded if either one is. In 
the case of the tuning condenser, it’s the 
terminals of the rotor section that go to 
ground. TO BE CONTINUED 
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Connect wires to both ends of the A-cell ge 


One of the phone eas must 
shown at the left. One side of it is ground ill 


Sum bee case Pearl goto ha Athos teeta 


External Battery Runs Portable 


Fiasuuicut cells, often used as the fila- 
ment supply in midget portables, generally 
become exhausted long before the B batter- 
ies. If you have such a set that is mainly 
used about the home, you can save yourself 
the nuisance of frequent replacement by 
plugging in a large No. 6 dry cell. Such cells, 
commonly used with doorbells and lanterns, 
have a long shelf life and a high current ca- 
pacity compared with D-size flashlight cells. 
For convenient change-over, install a pair 
of phone-tip jacks in the back of the port- 
able, soldering leads from them to the reg- 
ular inside cell clip. Be sure to remove 
flashlight cells when using the external sup- 
ply, as one might discharge the other— Remove the flashlight cell from its clip and 
Arthur C. Miller, Manhattan, N. Y. han pang in the external 1X-voKe battery loads. 


Gasket Allows Mounting 
of Grounded Meter 


‘Wuen the rack-mounted meter in the final 
stage of a transmitter flashed over inter- 
nally and grounded itself against its case, 
the meter had to be held off the panel to ob- 
tain correct readings. To do this, three lay- 
ers of cellulose tape were first wrapped 
around the meter case and shanks of the 
mounting screws. A cardboard gasket, 
slightly larger than the flange, was inserted 
between the panel and the case. Fiber 
washers were used under screwheads.—D. J. 
Bachner, Jackson Heights, N. Y. 
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Low-Loss Antenna Plug Made from Crystal Holder 


Paraute lead-in line can be connected 
to an FM or television receiver, without 
changing the impedance of the lead-in, by 
means of a discarded crystal holder. Cut 
and scrape the ends of the 300-ohm line and 
solder the tips into the holder prongs. Con- 
nect a suitable socket to the terminals in the 
set.—Myron Bobbe, Bronx, N. Y. 


Nor having a tube shield of the right size 
on hand while you are working on a radio 
need not keep you from finishing the job. 
It is a simple matter to soak or burn off the 
P metal foil from a package of cigarettes and 

wrap it around the tube. Fasten it with cel- 
lulose tape, and also tape a piece of wire to 
the foil so that it makes secure contact, At- 
tach the other end of the wire to the chassis 
so as to ground the shield effectively —J. W. 
Cornell, Utica, N.Y. 


\ | Foil Shields Radio Tube 


‘Tape Makes Corners Safe 


Arter suffering some nasty cuts from the 
sharp corners on steel radio panels, one ex- £Z 
perimenter applied adhesive tape as above. 

Better as a preventive than a treatment, 
the tape is easily removed when work is 
done, and leaves no marks. 


Fluid Patches Record Breaks 


Recorp cracks that throw the needle back 
into the same groove can be repaired with 
mimeograph-stencil correction fluid. Clean ‘ ; 
the record well with a record brush, apply Tweeter Ups Speaker Response 
fluid, let it harden, and play the record with A HIGH-FREQt speaker said to repro- 
a fresh needle to cut new grooves through duce the 2 to 15-ke. sound range is made by 
the patch, The needle should then track University Loudspeakers, Inc., New York. 
properly, although a click may still be heard __ It can be attached to an existing 12” speaker 
as it passes the patch. Repeat patching treat- merely by connecting two wires, without 
ment as needed.—David Witt, Bronx, N. Y. _ extra set connections or a dividing network. 


Electronic Circuit Panel Speeds Experiments 


Many laboratory and school experi- 
ments can be performed on this panel 
containing three wired octal sockets and 
a variety of interconnected terminals. 
The board is furnished with 23 keyed 
diagrams that fit the top of the panel. 
They are said to cover fundamental ex- 
periments in vacuum and gas-filled tubes. 
Each circuit details the connections that 
must be completed. Kepco Laboratories, 
Flushing, New York, is the maker. 
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Ball-Bearing Support Speeds Work on Long Stock 


Ever wrestle with a 10’ piece of lumber 
while you tried ripping it on a circular saw? 
If you have, you must have wished for a 
third hand (with a mighty long arm) or a 
roller support just like this. The ball-bear- 
ing roller makes even the heaviest work glide 
on or off the table of the saw, planer, drill 
press, or other machine on which you use 
long ‘stock. A washing-machine roller was 
picked up at a junkyard. Plenty of them are 
to be found, so select one with its bearings 
intact and the rubber surfaces in fairly good 
condition. Make sure you get the bearing 
retainers, too. Clean the parts and oil spar- 


ingly. 

‘Adapt the width of the support to the 
roller you can get, and its height to that of 
the machine table. Mortise the bearings in 


Plastic Drink Mixer Clips Tie 
Prastic drink stir- 
rers of the spoon or 
spear type can be 
readily made into nov- 
el tie clasps. Cut off 
the spoon and bend at 
the point shown by 
submerging the plastic 
into hot water and ap- 
plying light pressure. 
Dip the piece into 
cold water to set the 
shape. Mixers come in 
all colors, so you can 
make a variety of clips 
to match your 
selection of ties.— 
Donald T. Barry, East 
Orange, N. J. 
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2° 4x30" OAK 
BALL BEARING SAW 8 PLANER SUPPORT 


2” by 3” by 6” hold- 
ers. Use hardwood for 
the stand if possible, 
because the extra 
weight will be an ad- 
vantage. Fasten all 
joints with %” carriage 
bolts or lag screws as 
indicated. 

Complete the sides 
first and mount the 
bearing holders by 
bolting them in slots. 
These slots will allow 
you to vary the roller 
height according to the adjustment of the 
table or to suit slightly different machines. 
—William D. Jackson, Knox, Ind. 


Boe 


Trailer Coupler Is Removable 

Once adjusted to any bumper, this trailer 
hitch may be taken off or put back on again 
in a few seconds. The Crocket Manufactur- 
ing Co., Culver City, Calif, which makes 
the device, points out that this eliminates 
the eyesore of driving with a coupler that 
isn’t being used. This model, rated at 2,000- 
Ib. capacity, retails for about $6. 


A dro) 


of oil or water is the 
magnifier in this 


Lone 
FOCAL LENGTH. 


RUBSER BAND 
AROUND FLASHLIGHT 


snort 
FOCAL LENGTH. 


instrument. 


Simple Flashlight Microscope Employs Liquid Lens 


Aurnovcn you can assemble this flash- 
light microscope in five minutes and at 
practically no cost, it is as effective as many 
low-power microscopes now on the market. 
An ordinary flashlight bulb supplies the 
illumination, which is quite intense due to 
the closeness at which it is used. +Other 
parts consist of a thin brass or tin-plate 
strip, a rubber band, and a drop of refrac- 
tory liquid for the le 

Use a needle to make the lens aperture, 
removing any burr with a fine file or emery 
cloth. A large needle will increase image 
brilliance but reduce definition; experiment 
with different sizes until you find one that 


Masking Paper Reusedas Tape 

Insteap of throwing away the masking 
paper peeled off plastic sheet, cut it into 
strips of any desired width and wind them 
up on dowels. You'll find that the tape will 
come in handy in many ways, including 
masking for painting (especially spraying), 
wrapping parcels, holding inlay veneers, and 
stenciling.—Frank Shore, Manhattan, N. Y. 


suits you best. For the liquid lens, a drop 
of water, glycerine, or white mineral oil ca 
be used. The shape of the droplet deter- 
mines the power of the lens; a thin drop 
will have comparatively long focal length, 
good definition, and medium power. A fat 
drop will focus closer and have more power. 
A drop placed above the hole will of course 
be thinner than one that sags down below it. 
Focus by gently sliding the metal arm up 
or down on the flashlight case. Slides under 
study may be laid directly on the glass. 
Numerous refinements, su a stand for 
the flashlight and a holder for the slides, 
can be devised.—Ken Murray, Colon, Mich. 


Tweezer Jaws Lined with Cork 

Cementep and trimmed flush, cork pads 
on the jaws of a pair of tweezers will reduce 
the likelihood of scratching jewels, soft 
optical-glass lenses, and other highly pol- 
ished or delicate objects. 
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Bound copies of magazines look neat, take up less épace, 


ind preserve the issues longer. 


How to Bind Your Favorite Magazine 


By J. W. Rocke and Anderson 


neater and last longer, bound copies 
zines take up less space and can 
Chances are that 


QNret apart from the fact that they look 


be referred to more easily. 


sone get's 


Shs 


aod vent expepve ¢ 
quicl irm bond without wai the pay 
baby 


trip to the scrapbox will ar 
materials for the press and sewing frame. 


Provide 
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if you tackle the job of binding at home, 
you'll find it less difficult and more interest- 
ing than you've suspected. 

Each of the main steps is cov 
accompanying photo sequen 
clamping press, use fairly heavy plywood, 
X%” or better. Butcher's cord or other tough 
twine will do nicely as the sewing thread. 
The method of sewing, known as the “all 
along” stitch, consists of drawing the needle 
in from the center fold of the section at one 
end notch, around the tape, out at the next 
notch, along to the next one, and so forth, 

Each section is sewed individually and 
the kettle stitch is used to tie together the 
ends of every three sections. The tape to 
which the sections are sewed should be a 
stout cloth tape, such as common gummed 
cloth mending tape. Don’t tie the sections 
too tightly together, or else difficulty will 
be experienced in shaping the back. The 
stitch binder can be cut from a piece of 
muslin, as are the headbands. Each of the 
latter should be about 14” le and long 
enough to fit the curved back. Fold them 
around pieces of heavy cord. 


d in the 
For the 


1. Tear off the cover, remove the staples, and 
loose’ the glued sections by repeated rubbing 


with a wet rag. While advertisement, sections 
may be discarded if you wish, save the cover 
and index pages. Keep the sections in order. 


KETTLE sriten 
Seen 


‘SEWING FRAME cover 


3. Dimensions of the sewing frame aren't im- 
portant so long as it’s bigger than the maga- 
zine to be bound. Note the details of the kettle 
stitch that locks the sewing thread, the head- 
band, stitch binder, and cover. 


5. The needle goes in at the end, around the 
tape, in again, and along. ‘Tie the cord ends 
with kettle stitch every three sections. “If you 

ound the sections down lightly as you go, the 
Back will not become too bulky. 


2. Clamp sections to be bound in the pres 

measure in 1” from each end, and make two 
hacksaw cuts about 1/16” deep. Measure in 
from each the width of the tape you will use, 
and make two more similar saw cuts at each end. 


4. Tack tapes to the frame according to the 
spacing of the saw cuts, Place the sections 
nearby, and insert in the frame first the one 
that's to be last in the book. Open to the center 
and stitch through with butcher's cord. 


6. Trim the edges after sewing, first clamping 
the sections tightly. Use a hacksaw and cut in 


far enough to remove all irregularity. Then 
sand with medium grit paper to remove saw 
marks. A wood chisel will also trim it. 
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7. Shape the back to a rounded form with the 
clamp frame loose, tighten it with about X” 
projecting, hammer to form the outer sections 
over the frame, coat well with glue, and press 
on the stitch binder and the two headbands. 


9. Center the book in the cover after the glue 
has dried, and glue the stitch binder to the 
cover, usitig wax paper to keep the binder from 
sticking to the outer pages. Let it dry under 
pressure with the book closed. 


11. Flyleaves, two in front and one in back, 
ive a finisned touch to the job. Trim to the 


same size as the book page plus a %” gluing 
flap. Magazine contents pages may be cemente: 
to the front flyleaves if you prefer. 
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8. For the cover, cement cardboards the size 
of the page to leatherette or fabric. Allow a 
space equal to the width of the back plus 1” 
between the cardboards. Also cement on a 
paper stiffener that's the width of the bac} 


10. A cover sheet cemented inside each cover 
hides both the stitch binder and the lapped 
corners of the cover material, Either white or 
colored paper of a good grade should be used, 
with rabber cement rather than glue. 


eo. A 


12. Titling of the bound volumes can be done 
with ink or paint, but an attractive cover is 
obtained if you simply cement on one of the 
torn-off covers to the front, while the title from 
another is cemented on the back. 


Tape Holds Punch Confetti 


Tue nuisance of picking up elusive little 
paper punchings can be eliminated, even if 
your punch is not the type that has a built- 
in “reservoir”, by means of a tape receptacle 
like that shown above. Wedge in a small 
block cut from an eraser or cork, trim it off 
flush, and then press on a length of cellulose 
tape over the hollow portion of the punch. 
Since the tape is transparent, you can easily 
see when the chamber has filled with punch- 
ings. To empty it, simply peel off the tape, 
shake out the waste, and apply a new piece 
of tape to replace the one removed.—Andrew 
Vena, Philadelphia. 


Razor Blades Used in Knife 


EXCELLENT replacement blades for chuck 
carving tools can be had by grinding old 
razor blades of the kind used in injector- 
type razors. Grind on a fine wheel (being 
careful not to overheat the blade and draw 
the temper), and then hone on a fine stone. 
Blades can be ground to a variety of special- 
purpose shapes to suit particular jobs.—Ray- 
mond F. Ball, Utica, N. Y. 


Holder Aids in Sawing Curves 

Wuen sawing compound curves on a 
bandsaw or jigsaw, it’s common practice to 
tack the waste back on to get a flat surface 
on the table for subsequent cuts. The extra 
effort this involves as well as the risk of 
damaging a saw blade on the nails or brads 
that hold the waste can be avoided if you 
make yourself a holding jig like that above. 
Its disadvantage is that the work must be 
reclamped when you saw up to the jig, but 
this can be done quickly. Drill holes near 
the edges of two hardwood blocks, open 
them out into slots, and assemble with bolts, 
washers, and wing nuts.—Ralph S. Wilkes, 
Keuka Park, N. Y. 


Hinged Rack Supports Motor 

Stowace of a small outboard in a locker 
crowded with other gear is simplified with 
this hinged rack of stout wood. When 1 lift 

me it off the boat, I just 

ee clamp it to the rack 
and then swing it 
back into a less ac 
cessible part of the 
locker. Use plywood 
if possible — Kenneth 
Buckley, Poulsbo, 
Wash. 
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Radiant Heat 
Packs a Punch 


It Passes Through Glass. Short 
heat waves radiated from the sun, electric 
lights, and other high-temperature sources 
pass readily through glass, but the longer 
waves from radiators, electric irons, and 
other bodies that are not so highly heated 
do so only with difficulty. This may be 
demonstrated by setting up two similar 
sheets of glass, an electric iron, and an 
electric lamp as above. If you place your 
hand between the sheets of glass, the side 
toward the lamp will feel much warmer. 


Lakes Affeet Climate. The fact that 
radiant heat penetrates deeper into water 
than it does into soil and rock helps explain 
why the climate changes less near large 
bodies of water. 

Radiation from the sun is stopped at the 
soil surface and is changed into heat. Con- 
sequently, the surface layers of the earth 
become quite hot. At night, this heat is lost 
rapidly. On the other hand, sun radiations 
heat water to some depth, but nowhere 
does it become as hot as surface soil. After 
sundown, water retains heat better. 

This may be shown by placing a tumbler 
of soil and another of water under the rays 
of a lamp for several minutes. Test the soil 
and water and note that the surface soil 
gets hotter but water holds heat longer. 
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Glass Traps Long Waves. In 
homes and greenhouses, solar warmth is 
trapped inside by a curious one-way char- 
acteristic of glass. The short heat waves of 
sunlight enter and heat the air inside. But 
the air is heated to a comparatively low 
temperature and its longer heat waves can’t 
escape out through the glass. Seal a ther- 
mometer in a jar with cotton, protect it from 
direct light by paper, and face a lamp 
toward it. The air inside will soon become 
much warmer than that outside. 


Air Thermometer Responds Quickly. With a 
bottle and glass tube you can make a thermometer that will react 
quickly to heat radiations. Smoke the surface of the bottle 
thoroughly in a candle flame, push the tube through a one-hole 
stopper, and support the bottle so the tube dips into colored wa- 
ter. If the bottle has just been smoked, it will still be warm. As 
it cools, the air inside will contract, drawing colored water part 
way up the tube. To cause the thermometer to register the effect 
of heat radiations, hold a lamp a foot or two from it. The water 


will drop quickly 
water will rise again. 


Dirty Ice Melts Faster. Because 
dark rough substances absorb radiant heat 
much faster than those that are light in 
color and smooth, dirty snow and ice melt 
rapidly when exposed to an electric light or 
to the sun’s rays. This may be shown by 
supporting two ice cubes, one of them soot 
covered, on toothpicks over two tumblers. 
At ordinary room temperature, the melting 
will be about equal. But if an electric light 
is placed above the two, you soon will have 
the result seen in the bottom photo. 


Hold a book in front of the lamp, and the 


5 


al 


Lettering Burns Through. The 
difference in the rate of radiant-heat ab- 
sorption between black and light objects 
can be shown by writing a word with India 
ink on a sheet of paper. (The stunt is more 
dramatic if you print each letter upside 
down, as at the top.) When the ink is dry, 
support the lettering face down on a re- 
flector spot lamp. Within a few minutes, 
the lettering will come through on the other 
side, the paper having charred because of 
the great absorption of the black ink. 
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, and erank work just as in 
ning Wheels E, J. Waltner uses 
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Ready for a spin, this model of a Russian flax 
wheel was scaled down from one discovered in 
a cobwebby attic. The Bega! traveled to the 


prairies with immigrants who became pioneers. 
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as his prototypes, At right is a Dutch whe 
usual for having twin fliers instead of 


Model Wheel 
Spin Yarns 
of Pioneer Days 


Ir Tom Thumb had a wife, she could spin 
yarn for family clothes on these tiny spin- 
ning wheels, for they're realistic working 
models right down to the distaff. Making 
them is the hobby of E, J. Waltner, of Hur- 
ley, S. Dak. A descendant of the pioneers 
who settled the Dakota prairies, he first saw 
such a whe work under his grandmoth- 
er’s fingers. These photos show models of 
the old wheels he has found in museums, 
attics, and barns. Though all work on the 
same principle, their details are as different 
as their origins. The models are all built 
to scale, legs and wheel spokes being lathe- 
turned like those of their prototypes. 


h. eyes smiled over wheels of And still they spin. Even today, women of the Hutterian 
this kind. The flier, which twists Brethren, a group who settled in South Dakota in 1874 to 
the yarn, and the spool that reels escape persecution abroad, make spinning wheels whir. Raw 
tup ere vet below rook isrepun, and the yaro washed until snow white. 


The Czechoslovaks had a word Pilgrim fathers let the ladies stand. Their wheel, the big 
for it, but the wheel was much the one _at left, had no treadle and was run by striking the 
same, The spool was set high. A spokes with’a stick. The Swedish wheel at the right, modeled 
simple wood spike held the wool. to the same scale, was run by a foot treadle. 
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Use Those Extra 
Asbestos Shingles 


Wuo ever heard of the shingling job that 
ended in a perfect tie between the numl 
bought and the number needed? Whether 
you like it or not, part of that last bundle 
will be left over. But you certainly ought to 
like it, because left-over shingles—both as- 
bestos and asphalt—have countless uses 
around the house. A few are illustrated 


here, and you will think of others. Both 
types are good for friction uses, but stick 
to asbestos for jobs that call for heat resis- 
tance.—B. Halpern, Jackson Heights, N. Y. 


Deaden the noise and vibration of a typewriter 
and keep the machine from crawling by putting 


it ona shingle. Use another under the phone, 
especially a dial type, which tends to slip. 


Protect walls and floors with asbestos sheets 
when soldering or using a torch on a pipe. If 
you use a torch to remove old paint, protect 
the surrounding wall area with the shingles. 
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Prevent slipping by nailing strips to ladder 


rungs or to worn cellar steps. Lessen the danger 
of electric shock through a sine floor by lay- 
uw 


ing a shingle platform near the fuse box, 


Under an iron, or as a 
hotplate for glue pots, 
asbestos. shingles pro- 
tect working surfaces, 


For « better grip and 
as a scratch prever 
put a piece under the 
food-chopper clamp. 


Rest a hot solderin; 


iron on asbestos shingle 
and stop worrying about scorching the bench. 
You can even do your soldering right on the 
pad; it won't draw heat away from the work, 


Remove the nut and jaw of « big 
pipe wrench to use it as a chain wrench. 


Loop a sturdy chain around the pipe 
and fasten it as shown at the right. 


TEETH BITE 


as 


PIPE, 
WRENCH 


BOLT AND 
NUT 


Chain on Pipe Wrench G 


Wuen you have to turn an out-size piece 
of pipe and have no wrench that will make 
it, use the largest one you can find and im- 
provise the rest with a length of sturdy 
chain, 

One end of the chain should have a 
link large enough to fit over the fixed jaw 
of the wrench, Take off the nut and mov- 
able jaw, and pass the chain around the 
pipe. The large end link is then hooked 


@)pewove woors 


<< (3s 
ROUND OFF 
10) "| 
@- 2 
SAW hw Py 


Nail Keg Converted to Bucket 

A nanpy bucket for a variety of uses can 
be made from an empty nail keg. Slip the 
two upper hoops off the keg and cut the 
staves as shown in the drawing. A dowel 
or a piece of 1” by 2” hardwood, fastened 
between the two tall staves, serves as a han- 
dle. Such a bucket is especially useful for 
carrying plumbers’ fittings and tools. It’s 
strong and makes less noise than a metal 
one.—Arthur Trauffer, Council Bluffs, Ta. 


ips Large Diameters 


onto the remaining jaw and the other end 
of the chain is looped and bolted around the 
wrench handle as shown in the drawing, If 
in is too loose, make it shorter by 


the cl 
twisting, 

Applying pressure on the wrench handle 
makes the jaw bite in and assures a firm grip 
even when the pipe turns. A small piece of 
pipe slipped over the handle will furnish 
extra leverage.—Andrew Vena, Philadelphia, 


New Seoop Has Built-In Se: 

Tus new scoop weighs feed as it shovels 
it out and indicates poundage on a dial in 
front of the handle. Called the Dollydale 
Scoop-Scale, it will hold four pounds and is 
rust and corrosion resistant. It is made by 
the Robson Corp., New York, and costs 
about $7.50. 
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THIN TO Fit SCREWS. 


B 
a 


Two extra uses can be built into the chuck 
wrench or spanner that’s usually provided 
with a hand grinder or motor tool. By grind- 
ing the end of the wrench down to the di- 
mensions shown, it will serve both as a fine 
screwdriver for the frequently removed 
screw at the end of a mandrel, and as a 
huskier screwdriver for the slotted oiling 
plug on the grinder body. The wrench is 
not needed for its original purpose while 
the mandrel screw is tightened or loosened, 
since the position of the protective sleeve 
locks the chuck. Don’t thin the small blade 
more than necessary or it may bend in use.— 
Jack Wilson, San Pedro, Calif. 


Hooked Steel Rod Serves 
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GRIND Saif 
HONE. 


Old Pen Converted to Seriber 


Worxinc in an aircraft plant calls for 
plenty of layout scribing, but I find most 
scribers too thin to permit constant handling 
without tiring the fingers. I removed the 
point from an old fountain pen, and pressed 
in the pointed shank of a broken high-speed- 
steel drill. An easy way to develop the point 
is to chuck the shank in an electric drill 
and hold it against an emery wheel, after 
which it is polished with emery cloth and 
honed with a fine India stone, The foun- 
tain-pen cap protects the point and makes 
it safer if you carry it around in your pocket. 
—J. G. Martin, Milford, Conn. 


Buffing Sharpens Small Tools 

Carvinc chisels and gouges, especially 
small ones, can be made extremely sharp if 
you first work them on a fine stone and then 
buff on a cloth wheel charged with tripdli 
or rouge. Stop when a little “feather” forms. 
on the cutting edge; it will disappear the 
moment you start to carve.—Herbert R. Pfis- 
ter, Bronx, N. Y. 


as Handy Bucking Bar 


Facen with the job of building a 100’ lat- 
tice fence 6%” high, I was puzzled as to 
how I could nail and clinch the 2,500-odd 
unsupported junction points without a help- 
er to buck from the other side. The bent 
steel rod pictured at the left proved to be 
the answer. Using the hook extended 
through the lattice to brace it, I drove the 
nails in from one side, first ‘making sure 
they'd clear the rod. Then I moved to the 
other side and used it as illustrated to 
clinch them, 

Although 3’ of 1” steel rod may seem a 
bit too heavy at first, I find it desirable be- 
cause 1” face area is large enough to pre- 
vent marring of the wood, and because the 
weight is sufficient to prevent rebound.— 
John F. Ewing, Hollywood, Calif. 


... and Oil Pumping is the First Symptom 


It's possible to ignore oil pumping 
for a while, and to continue buying 
and wasting oil. But this kind of 
neglect is bound to cost realmoney 
later because oil pumping and 
engine wear go hand in hand. 
Destructive engine wear is not 
far off when oil pumping starts. 


UT OH So 
aout V Pere, 


st 


By installing Hastings Steel-Vent 
Piston Rings promptly you can 
check this engine wear, stop 
oil pumping and restore perform- 
ance. It’s the best money you can 
spend on your car. Hastings Manu- 
facturing Co., Hastings, Michigan. 
Hastings Ltd., Toronto. 


HASTINGS 


STEEL-VENT PISTON RINGS 


TOUGH on Oil Pumping 
GENTLE on Cylinder Walls 
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wee 
For The New Shooter 

The safe and accurate handling 

of firearms is an American tradi- 

tion. It's worth perpetuating and 

you can help by starting the 

young or new shooter off right. 


For advice and special literature 
‘on setting up a program, write: 
Sporting Arms and Ammunition 
‘Manufacturers’ Institute, Dept. 
4, New York 16. N.Y, 
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GET BEHIND A 
STEVENS 


. For small game hunting, pest riddance, plinking or informal 
target shooting —for more all around sport and greater values — 
get behind a rifle or siorgun built by Savage Arms Corporation. 
Write for new free catalog. Savage Arms Corporation, Firearms 
Division, Chicopee Falls, Mass 


Stevens Model 87.22 Long Rifle cal, Avto- 
loading Rife shot fat as you con ull de ign. 

antly adjustable as bole action repeater oF Noe 
shor rifle: shooting 22 long rifle, 22 long and.-22 short 


cartridges. 


ing Rifle. $ shot clip magazine. Full pistol ri 
signed for steady holding. Shoots .22 long rifle, 22 long 
and -22 short cartridges. 


"Stevens Model 15-22 cal. Single Shot Bolt 
Action Rifle— barrel bored and rifled with the same 


urate .22 cal. rifle and 410 shotgun in ene gun. Rie 
Barrel shoots 22 on file, 22 long or 22 short « 
ridges: Shotgun barrel bored for 2's"0r 3" 410 shot shells. 


Model $9— Tubular Magazine Balt Ac- 
re Repeating Shotgua, 3 shot (3" shells), 
Fin chamber: 6 shot (2'2" shells), five 


shew Peep Sight — Now these Stevens 22 caliber 
sila, a sig extra cont, with a 

few, specially designed peep sight with cleva: 
a ond raduatcd chick windese sdlosimen, 


AGE® 


WORLD FAMOUS FOR DEPENDABILITY 
URACY 


THIS... 


TE YOUR CAR FEELS LIKE 
17S TIME FOR 
CHASSIS LUB' 


CATION 


NG LASTS LONGER WITH MARFax, 


THAT cusHiony FEEL! 


When you get a lubrication job, get a good one. Ordinary grease 
peters out after a couple of hundred miles, But Marfak Chassis Lubri- 
cation lasts 1,000 miles and more. Marfak takes road shocks with ease, 
clings to wear points and bearings. And notice that long-lasting 
“cushiony” riding ease! That's proof that Marfak is on the job. 
Applied by chart, never by chance. Ask your Texaco Dealer, the 
best friend your car ever had, for Marfak Lubrication. 


THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 


‘Tune in: TEXACO STAR THEATER presets the TONY MARTIN show fectring ALAN YOUNG every Wednesday night. See newspaper for time ond station. 
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Chart Plots Sunlight 


Ontentation—planning the position of a 
building in terms of a desired relation with 
the sun—can be an architectural headache. 
To simplify the job, William Briggs, an 
industrial designer, developed a two-di- 
mensional Sunspotter Chart that helps an 
architect determine—without time-consum 


ing observationshow much sunlight will 
enter a particular room during any hour of 
any day in the year. By interpreting solar 
angles and indicating the depth to which 
sunlight will penetrate an interior, the chart 
provides answers that, according to Briggs, 
would otherwise require as much as two 
whole days of complex plotting and figuring 
for even a six-room house. 


Biggest Bottle-Washer 


Tus 65-ton mass of machinery is prob- 
ably the world’s largest automatic bottle- 
washer. Built by the Heil Co., of Mil- 
waukee, the $35,000 unit can Clean 280 
bottles a minute, holding 12,768 at a time. 
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The bottles are sterilized by water jets and 
caustic solutions at temperatures up to 
180° F. for 30 minutes. Shown above en 
route to the John Graf bottling company, 
whose building had to be reinforced to sup- 
port it, the 48-foot-long, 11-foot-wide giant 
will weigh 100 tons when fully equipped. 


Man! Oh, man! It sure is dandy 
Always having fresh spares handy! 


Sealed in steel to keep their power, 
So you can use them any hour. 


You can safely stock up stacks 
Of modern, power-full Ray-O-Vacs! 


anee Buy Spares ... they slay tech 


This colossal 16-inch reflecting telescope 
was designed and built by the U. 8. Army’s 
Ordnance Department. Artillerymen and 
airmen will use it to study the flight of 
guided missiles whizzing along at 3000 miles 
an hour at altitudes of 100 miles or more. 

The telescope, fixed to an antiaircraft 
gun mount, tracks three and four degrees 
per second in azimuth and elevation, re- 
spectively. A 35-mm. camera attachment 
records the image produced by the tele- 
scope, takes 15 exposures every second. 
Experts are thus able to check missile con- 
trols, collect aerodynamic information, and 
follow ejection of instru- 
ments attached to the 
missiles. 

The reflecting telescope 
is another spectacular ex- 
ample of what the U. S. 
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CAREERS WITH A FUTURE 


U.S. Army and 


U. S. Air Force 


Army is accomplishing in the fascinating 
realm of research and development. Thou- 
sands of projects, covering virtually every 
scientific field, are going forward daily at 
Army laboratories and proving grounds. If 
you want to be a member of an organiza- 
tion that is leading the way to great new 
things for the future, consider the U. 8. 
Army. There are many new programs 
available specifically to young men inter- 
ested in science. Your nearest U. 8, Army 
and U.S. Air Force Recruiting Station will 
be glad to give you full details. 

‘U.S. Army and U.S. Air eruiting Service 


APRIL 6 
IS ARMY DAY 


© Watch your local papers for 
cannot nt of nearby exhibits. 


Any time is time for fun 
7 with a HARLEY-DAVIDSON 


You've got the “greenlight” to good times, when you own a Harley 
Davidson. Fun is around every corner, happiness along every highway 
in the world’s greatest sport — motorcycling! Alone or with gay com- 
panions, there’s no end to enjoyment. Within easy reach whenever you 
want to go are gypsy tours, hillclimbs, race meets, sightseeing trips, 
exciting vacations, all beckoning to new pleasures and adventures. Own- 
ing a Harley-Davidson is easier than you think, See your dealer today. 


HARLEY-DAVIDSON MOTORCYCLES 


Send free copy of ENTHUSIAST magazine, filled with motorcycle 
action pictures and stories; also literature on 1948 models, 
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Porfocted Alternate 
Firing 


Dual Carburetion 


JOHNSON 
SEA HORSE 
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Stainless Ste 
peller Shaft 


Grease Seals 


Rubber Flow Shock 
Absorber 


Pulls Staples with Ease 


Ir may look like a nail clipper, but it's 
actually a gadget that pulls out staples with- 
out tearing the paper or your fingernail. 
The tip is pushed under the staple and the 
top lever is pressed, pulling out the staple. 
When the handle is released, a spring snaps 
the staple out of the remover. It is made 
by Metal Products, Inc., of Los Angeles, 


How to Be Happy if Haptical 

Ir you'ne a haptical person, your bent is for 
mechanical jobs that need the touch of your 
skillful fingers, advises Dr. V. Lowenfeld, aif, 
education professor at Penn State Col 
word, invented by the Greeks, means “ab 
lay hold of” things. Opposite of the hay 
people are the “visuals”, who work chiefly with 
their eyes and get along best in such professions 
as surveying and architecture. 


Museles Are the Sole Trouble 
Ir you're footsore, you can blame any 01 
the 18 separate muscles, grouped in four muscle 
layers, found in the sole of your foot alone. 


Actual Size Pag 
Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation —Sillment sealed. Alloy needlepoiat 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


CHAMPION 


America’s Favorite Spark Plug 


Utilities having @ direct obligation to the public are _perts on spark plug performance and dependability, 
‘exacting buyers of such vital equipment os spark the majority specify dependable Champion Spark 
plugs. Their fleets must have dependable ignition. Ex- Plugs. Champion Spark Plug Company, Toledo I, Ohio, 

FOLLOW THE EXPERTS—DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAF 
Listen to the CHAMPION ROLL CALL . . . Harry Witmer's fost sportscost every Friday night, over the ABC network 
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Wading a trout stream, or 
J fly casting for bass or panfish 
—there’s angling sport that's 
J cops. You're sure of more ex- 
citing fun, greater thrills if 
your tackle is right. Outfit your- 
self with South Bend fly fishing 
tackle... and experience the 
ditterence that fine quality 
makes. Its sweet performance 
will make you want to keep fish- 
fing all day 
No. 59 SPLIT BAMBOO FLY ROD 
Famous for action and quality. Pat- 
ented “Comficient™ grip. Lgth. 9'. 
Bass or steelhead action—$16. 
fly action models — $16, $22.50, 
| $25. Other bass or steelhead models 


—$22.50 and $25. 


‘OREN-O-MATH 
The balanced 
popular automat 


ping. Silent. Maroon finish. 
$10" and $10.50. 


Silk slightly’ higher. 


No. 593 TRIX-ORENO 
The marcel fy rod ture. The 
trickiest” lure ever designed— 
flutters like a. bug. 65¢. 
‘Alto,2baitcatting models, 4G 


FREE! New'48 Book on Fishing 
Fishing — What Tackle and 
When" shows South ‘Bend and 
Oren tackle. Color’ pictures of 
fishes. Fly and bait. casting. instructions. 
Every fisherman needs a copy. Write for 
your copy today. Sent FREET 
SOUTH BEND BAIT COMPANY 

92 HIGH ST., SOUTH BEND 23, INDIANA 


SOUTH BEND 


me. ng 
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CALL TO ADVENTURE 


You're a wilderness ranger in your 
Old Town Canoe, Paddle to hidden 
pools and cast your line where the big 
ones rise. Trust to your Old Town 
Canoe to get and back. 
Birchbark-light, yet wiry-strong. Per- 
fectly balanced. Built to last. 


0 fe 


DIFFERENT 5 © 


2 


BLADES 


| 


x-acto 


COMPLETE CARVING SET 


NO. 78 


Here's everything you need for a super-slick job, 
from toothpicks to totem poles. Super-sharp blades, 
firm-grip handles for light and heavy work. Ideal for 
wood, linoleum, plastics, etc. Contains: 6 different 
gouges, 4 routers, 2 punches, 6 regular blades, 2 
three-inch blades, one No. 1 knife, one No. 5 knife. 
‘On wooden block, complete. Only $5.00 

‘iieg. U.P od. 
Other X-acto Knives, Blades, Tools and Sets, S0¢ to $50 

Prices slightly higher in Canada 


At hobby, gift, hardware and department stores 


X-acto Crescent Prod. Co., Inc., 440—4th Ave., N.Y. 16 
InCanada: Handicraft Tools,Lid.,Hermant Bidg.,Toronto 


Clean rust out of your radiator with 


DU PONT Cooling System CLEANSER 


Drain out your anti-freeze, and clean out winter’s accu- 
mulation of scum, scale, and rust. Neglect now may mean 
trouble and costly repairs later. Just pour a can of 
DU PONT COOLING SYSTEM CLEANSER into your 
radiator, run the engine 30 minutes or more, and drain. 


It dissolves rust—cleans thoroughly—improves engine 
performance. It’s safe, sure, and easy to use. 


Keep out rust with 


DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. It prevents rust forming, and 
keeps out acid, too. 


Avoid radiator leaks with 


DU PONT Cooling System SEALER 


Stop leaks quickly and securely—and make the cooling 
system LEAKPROOF—by pouring in DU PONT COOLING 
SYSTEM SEALER. It will not clog the radiator. 


BETTER THING> FOR oc1t ER LIVING 


are +++ THROUGH CHEMISTRY 
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iq uankse Million) 
ilar Gaye 


You shows fro 1 


MAKE MONE Y 
IN A BUSINESS ALL MY OWN!” 


Now—you, too, canbe your own boss and 
step into big profits in the building in- 
dustry as a floor surfacing contractor! 
Make $35 to $50 a day—thar's whac 

hundreds of men everywhere 

are earning in floor surfac- 
ing work today with an 
American Floor Sander! 
Easy to operate—no big 
overhead—no large invest- 
ment—no special 
schooling. Pros- 
pects everywhere 

—sand new and 
old floors. Start 
mow and get 

abead! Send 
coupon for 
money-mak- 
ing booklet. 
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Improved View Camera 
A nevotvinc back that can be used for 
framing pictures at any point throughout a 
complete circle is featured in this new 
Kodak 4x5 Master View Camera. Both the 
back and front swing, and spirit levels on 
both top and side assure perfect camera 
alignment. The monorail track permits a 
5-inch bellows extension, and a_ special 
ground-glass-release handle makes it possi- 
ble to insert or remove film holders without 
jarring the camera. It uses film or plate 
holders as well as film-pack adapters. 


Window Burglar Alarm 

Oreninc of a window sets off this new, 
simple burglar alarm. A pin inserted in top 
of the alarm box (above, left) is attached to 
the window. When the latter is raised the 
pin is pulled out (above, right), operating a 
loud alarm mechanism. The device, which 
requires no batteries, is made by the Barton 
Engineering Co., of Detroit. 


What's your choice of these 


Marlin .22's? 


‘Marlin Model 39-A—25-shot Lever Action 
‘Repeating Rifle. $50.45" 


Marlin Model 60-DL—8-shot Clip Mags- 
zine Repeating Rifle. $22.90 


"Prices slightly bigher west of 
the Rockies 

Be sure to see these three fine ‘orld’s best all around 
Marlin “48 models at your dealer’s soon! jemarusbie peat sod versatlitey, 


i ing rifle in it Only lever action .2: xtra fast 
Each is an outstanding rifle in its class. — f0 taup und exiibidom shooting: 


© Here you have three great rifles for small game and all 
around sport. Marlin’s 39-A is the only lever action .22 re- 
peater made...a favorite in hunting circles the world over 
since 1892. As a practical weapon for vermin and small game, 
the 81-DL is a wise selection. It carries a full day's ammuni- 
tion, and its light weight isa great asset in the field. The loaded 
clip of the 80-DL provides extra shots for fast-running game é fu ear beatin eran oe 
ind allows use as a single loader for target work. All three 1. Removable bolt assembly; OF 
are ragged, man-eized Matlins, farsous for accuracy and de. “07 08 selety-.-8 foe “learning gun. 
pendability. All shoot .22 short, long and long rifle cartridges 
—regular or high speed—without adjustment. Whichever you 
choose, you'll buy years and years of trouble-free sport! 
American Black Walnut Stocks & Forends Standard on All Models 


Marlin .22 rifles 


Outstanding for accuracy, dependebility, long life 12 25¢+ Single or double edge 


) 


THE MARLIN FIREARMS CO., NEW HAVEN, CONN. » Fine Guns Since 1870 
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Pulsing steadily, nearly 100,000 times an 
hour, your AC Fuel Pump is the strong, 
reliable heart of your fuel system. It has 
given you long, faithful service because 
of its inbuilt quality and scientific design. 
You can prolong that faithful service 
indefinitely, if you insist upon a new AC 
when you replace your present pump. 
There is no satisfactory substitute for 
quality. 
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Keep Brushes like New 
wh 


nd 5&10c Stores 
Geneva, N.Y. 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


COMPACT @ RUGGED © 


ime, 15 ft. hose, spray gun and 
ily’ guaranteed. With “4 Bipe 


motor—$109.9 


IF YOUR DEALER DOES NOT SELL 
PRESSURE QUEEN WRITE DIRECT. 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, OHIO 


VO" a i TABLE MODEL 
QvALITY THT-ARBOR SAWS 


OL IMPREGNATED BRONZE BEARINGS OR DOUBLE SHIELDED BALL BEARINGS. BOTH WITH THE PATENTED BALL BEARING TRANS-AXIAL MOTOR DRIVE 
TABLE 18” x 16” 


Aluminum Guard 
Easily Removed 
for Dodoing 


BRONZE BEARING 


°44°?, 


ROYERSFORD, P. 
lade & Motor) 


IMMEDIATE 
privery 


‘Olt IMPREGNATED BRONZE BEARINGS WITH 
lL CHAMBER AND CUP, OR, DOUBLE SHIELDED 
LE 


FOR FREE 
ILLUSTRATED 
FOLDER 


1 EXTENSION 
MAKES TABLE 


18" x 32” 


8” TILT TABLE 


Becring. Drive 


0... 
novsrocecm. COMPLETE AS SHOWN 


— DEPT. 20— 


warcus-rouss AMERICAN MACHINE & TOOL CO. Inc. sor". 


MACHINE BUILDERS AND IRON FOUNDERS FOR OVER A QUARTER OF A CENTURY 


MARCUS 
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z 
Anco® CLEAR-FLEX 


WINDSHIELD WIPER BLADE 


END VIEW 


FLEXORS, 


Pete, Pend 


““DEAD-LOCKER 
CANT FALL OFF—CANT BLOW OFF 


FLEXES TO CLEAR THE LOW SPOTS 


Know CLEAR-FLEX .... the first Wiper Blade 
to conform fully to all windshield surface 
irregularities. Even wipes uniformly all types 
of curved windshields, Keeps clear those 
annoying hard-to-reach low spots common 
to all FLAT windshield glass. Clears quickly 
blinding road muck... slapped against 
your windshield from sloppy pavements . . . 
by passing cars. CLEAR-FLEX already has 
engineering approval for original equipment 
on coming models of high-grade cars. 


THRILL WITH CLEAR-FLEX AS OUR “GUEST” 
Deposit with your dealer only the regular 
retail price. Use CLEAR-FLEX through the 
next storm. Then IF you are willing, dealer 
is authorized to remove CLEAR-FLEX and 
refund all your money. 


ance DEAD-LOCKER® 


WIPER ARM 


ANCO Arm fits quickly any wiper 
shaft. Suits any good wiper motor. 
Holds Blade true . . . at correct pres- 
sure. If not now on your car, ask 
serviceman to install a PAIR quickly 
for you. More than 250,000 good gas 
stations and service stores sell ANCO 
BETTER Blades and Arms. 


Made by the makers of long-famous ANCO 
RAIN-MASTER® Blades and Arms . . . orig- 
inal equipment for years on DeLuxe models 
of high-grade cars. Your dealer knows ANCO. 


Get yours next time you buy gas. 
May save you a costly smashup. 


Quality Protected Under Fair Trade Laws 
ANCO Patented Products—Patents Make Jobs 


tHe ANperson COmpany 


Established 1918 


GARY, INDIANA 
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Writes om 
Watches 
Glesswore 
Tools 


Leather s 
Equipment 


Costume 
Sewelry 


Pots 
re 


Engrave your nome... etch letters or 
designs . . . place permanent identification 
marks on anything with this unique hand 
tool. Carves wood and linoleum, cuts card: 
board and balsa, tools leather. Just plug 

in on any 110 volt AC 
No home shop is complet 
without © Burgess Vibro-Tool. 


See your dealer or write for 


hed wood 


BURGESS Vibro-Tool Division 
LAKE ZURICH, ILUNOIS 


| Get thot NEW-CAR FEEL ogain! 

| SEALED POWER PISTON RINGS 

| The only ring with the Full-Flow Spring! 

| SEALED POWER CORP., DEPT. H2, MUSKEGON, MICH, 


U. S. NAVY 7x50 


) BINOCULARS 


with Conted Optics 


Used but in 
EXCELLENT CONDITION 


chet: 


6 x 30 Navy Prism Binoculars, used but in 


complete. with leather $49.50 


for bied study, Brand 


Engineers All Metal Army Type Hand-Sighting 


LEVELS 
$2.00, miso 


— 


PUBLIC SPORT SHOPS 
11S. 16th St, Phila, 2, Pa. 


~w op New Atlas 
~ 12" WOOD LATHE 


New Atlas 


_ New Atlas 
24” JIG SAW *) . 
Built to Industrial Standards 


For New Perfection BELT ond 
DISC SANDER 


in Your Shop 


x THEY'RE COMING YOUR WAY... 
6 brand-new Atlas woodworking tools . . . 
precision-built throughout . . . for the finest 
work you've ever produced in your shop! 
These are the kind of tools the real craftsmen 
in America have long been waiting for . . . 
built to exacting industrial standards .. . with 
every latest feature for accuracy, easy opera- 
tion, and long service life. They'll make your 
shop the best-equipped, most practical in your 
neighborhood. Keep in touch with your Atlas 
distributor —he'll have them to 
show you soon! 


SEND FOR FREE CATALOG 
ATLAS PRESS COMPANY 
455 N. Pitcher St., Kalomazoo 130, Mich. 


Kindly send lotest literature on Atlas woodworking 
is tos 


a 


et 


crry, stare 
SS i a eer 


apeit 1945 257 


WHEN 
CLINTON 
POWERED 


GASOLINE 
ENGINES 

2 Power Ranges 

1 to2HP. 2/2 to3H.P. 


The Clinton Engine is 
the most outstanding engineering de- 
velopment in over a decade—lIt gives 

} dependable power for a wide range 
plastic—make all of applications. 


others out-of-date! BD For tut enieering dete write Dept. 101 r8 
tionary shape of yy CLINTON MACHINE CO. 
= better for a CLINTON, MICHIGAN 
for work. 


4 KR ek Oe 
4 MOTORS - PLANES -CARS-BOATS-MODELS 
wo 000 


Mame 


ti make 
vdrivers 
these new You'll SPECIAL: U.Control or Free Flight Fiyi 
pur first choice - | x plete with motor, plane and over 30 needed accessories. 
y 8: “ Only $10 COMPLETE 
HELA Ap pines The 99.9% Gene $495; Jaden $725 
Awemca’s wORDY CENTER, Uke. DEPT. ERT) 156 WEST 22 ST., HY. 11 
a many 5 *H HHH HHH H HH 
‘ed from ma 
py tool us Le 
ble in acomp 
oa need from your 
ou dealer 


Plom) Tool Co. 


near you 


> 
Sirealined 


) 
PLUMB TVUL CV. 
1002 AR5,‘on, PHOTOCON SALES 


$44 


SURPLUS PHOTO-FLASH  26,,!m. | SIONAL cones. nox 
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NOW_a New Kind of Screening 


rustproof! stainproof! never needs painting ! lasts a lifetime ! 


“Believe me, this Lumite 
Screening is amazing. I'll 
never have to think of 
Screens again.” 


Dont fuss with screens anymore! Replace old sereens with Lumite ! 


Millions of homeowners have been amazed at ole 


this revolutionary plastic window screening. And SY (toes 
no wonder it's sweeping the country! Just think } —- RUSTPROOF! 


of having screens that will never rust, never rot, es ae 


never corrode. Imagine screens you never have 
to paint or scrub clean—that never stain the sills 
or sidewalls of your house. Yes, here’s an amaz- 
ing new kind of screening (woven of SARAN) 
that's been tested the world over—and proved qe ‘lt, 
virtually indestructible! If it's time to rescreen, EVER WEEDS ES LASTS A 
don't wait, order LUMITE at your Hardware, PAINTING! > CMIFETIMEL 
Lumber, or Building Supply Dealer's today! era LUMITE vnbe= 
din thot collec ono WMITE 


For further information and free sample tereen con be wiped lnveconds ypescreening by octol fod Lens 
; ihre domp lth 1 feng ex your hovwe 
a write Dept. 33, Lumite *@ 
copes Manufacturing Corperction, 47 Wort 


ecseeuees EEE £ 
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the streamlined 
130r uses Garden Tractor 


ST TOOL OF THIS KIND—TODAY’S FINEST! does your job quickly, easily, at low cost 


n, steady power at your fingertips! Perform 
jon operations not possible with any other port- This mew Page, backed by 20 years’ experience, 


Costume jewelry, 
tumblers, ete. AC o) 
500 accessories made espe 


crys Direct drive, worm-gear transmission, 


feats and bail beariags. No cheap bel Of chains. 

Gears and. clutches tn dustree case. Adjustable 

A. coop StART—THE Srhecls. Tadivideal wheel clutches make turning 

sy. 1¥p.2. 3. and 4 HEP, Prices ate suprisingly 

HANDEE KIT Tow. ‘Weite for dealer's name and free catalog. 
HANDEE Toot and hats ook Race Sian 

19165. bls Steet re Milwoukee 14, Wisconsin 


at what you can 


ccomplish! At DEEP TONE 


Stores or postoals 
‘$27.50 Dual Mufflers 
for Ford, Mercury 


Scone MEW briaat Deep Tons takes Yout 
\ flapped see nibe Groughout fio aluminum 


ELF OR A FRIEND, 
FT OF A LIFETIME 


NEW PLASTIC-CRAFT KIT 


internal carving. Contains 
jal plastic cutters, buffers, 
anding discs, buffing com- 
pounds, a liberal supply of 

clear’ plastic, dyes, cement 
and instructions. At stores 


or postpaid $6.95 


GET A HANDEE at stores everywhere. If they can’t 
supply you we'll send it postpaid. Satisfaction 
guaranteed. Free 52: Manual on requ 


CHICAGO WHEEL & MFG. CO. 
Siok w. Monroe St. Dept, PO, Chicago 7, tl, 


Send CHandee Kit ()Handee Tool Plastic-Craft Kit 
Deon. Remittance enclosed») Send Manual 
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(without moter 
‘or pulley) 


Big! Low-Priced! 
HOMECRAFT’ 10-inch Lathe 


No. 46-110 
tbe: * 2g tle eaten ws 


bsorbed by a sealed-forlife 


Design 
shop requirements, this lathe is @ realy Ai ewer is 
value for the money! ball ‘bearing. 
ced No. © Head and tailstock use No. 1 Morse taper 

turning accessories. 


Hunky headstock 
in 


i 
Mrie'faver’ darsing 46-110 Homecraft 10-inch Lathe 


Wood, light metals, and plastics. I handles — © Nose of spindle is righthand threaded for 
Soinches of stock’ between cenvers; swings” Chucks. face plates, etc, Outboard end it 
10 inches over the bed. felchand threaded for large turnings aod 
1 is heavy, rigid, smooth-running. With faceplate work. 
this versatile took, you get mote pleasure i @ Carctully-ground ways, front and. back, 
making furnicure,’ lamps, toys, ames, novel * provide seuedy base far locking headstock, 
ties, and other interesting objects. Ealiseock, tol support base, and accessories: 
‘A Tool You're Proud to Own! See It At Your Dealer! 


‘The Homecraft 10-inch Lathe is a real 


90d. Ask your Homecraft dealer to show you this 
See Ee io. 46-110 lathe, and his complete dis- 
fatetata aonk eke Tat fine a athe as cam pony be built Fa"heie from $94.95 (0M. 
Sutuantal iascre xt for the money! Look at some of the features Pies om Soe tow! 


Mand'‘ever." Conters are thae are included 
selling —Smuachined ——'e uiltin indexing mechanism in headstock 

HOMECRAFT: 
POWER TOOLS 


bab Ean alee has double row of holes — ® holes and 
General Soles Office ® Chicoge 2, Ill. 


60 holes — for maximum oumber of di- 
visions. Index pin engages either row. 

© Spindle is carried on oil-impregnated 
bronze bearings which provide long, 
trouble-free service and smooth operation. 


Descriptive Literature! Shows all 
Homecraft Power Tools and ac- 


Gfeundaags'o Cessories., Sent to you free, Use 
rovides aeeure support ‘Soupon, for your copy. 


for tool reat 


ry, eccuracy 
in factories ond 
<1 os home shors- 
eavipred 

ody the 


Below: Cast-Iron bed is 
Heavily ribbed, to, present 
finy warping ora 


DELTA MANUFACTURING DIVISION 
Rockwell Manufacturs 
6830 E. Vienna Ave., 


Please send descriptive literature 
oa Homecraft Power Tools. 


Datta. Milwouke Address. a 


City ) State. 
(0 ores ho 


APRIL 191 
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THE BRUSH WITH 
THE STEEL BACK 


It’s clear, water- 
proof, flexible, 
durable, 


DUCO CEMENT 


COMPLETE LINE 


WALKER-TURNER 


IMMEDIATE DELIVERY! 


We invite your inquiries 
Send for FREE Catalog “BY 
CARPENTERS MACHY. CO. 


fe hes 1 a 213 N. 11th St. Philadelphia 7, Pa. 
gloat aondinany . 


Mail Coupon Today 

Sn 

wsh Coo 

jwaukee 3, Wis 1 
ation about 


ilwavkee Dustless | 
DN. 2and St, Mil 


form 

ease send me complete i 

W Sites sweep brushes. “4 
Nome 

Hi sicect Addeess —— 


OOO 
( tr) 
TOOL No. $23.7" 
General Purpose Gripping Pliers 


UTICA DROP FORGE & TOOL 


CORPORATION 
| UTICA 4, NEW YORK 


i ———_ $< — 
fey ee ae 
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HERE’S VALUE! 
Sturdy Cast Iron Construction 


TOMLEE BAND SAW 


AVAILABLE 
Now! PRICE 


toina sas $5 QSO 
) witre Googe $4.95 Fos. 

| Minacorets 
SEATURES. 


litre Gauge and 
Rip Fence Slot 


‘ Chrysler Oilite Bearings 
% Table Tilts 4: 


* -to-Read Dials 

% Will Cut 6-Inch Lumber 

% Full 12-in, Capacity 

% Uses 78-Inch Blade up to 

34 Tnches Wide 

% Fully Enclosed with One- 

% Handwheel Adjustment for 
Alignment 


Available at Hardware Stores 


oe TOOLS 


SANDERS 
SAW: 


WOODWORKERS .....Ge 


constanrine MASTER MANUAL 


dollars worth Oren fortes 
than te per mile. Will crry pane 
fap. Hasrugged S19. Gos 
tasky” engine, wo-specd tnns- 
mistionsutomaiccatchbalicon 


here Gives you second car™ 
5 Models. Finest selection. Cashman 
‘ters SOLD, Sie KAR, PACKAGE KA, 
Stane.aam, Seoet mown. 
FREE Weis for Fee Folders, same 
desler 


al Cass 
TIME PAYMENT PLAN” 


CUSHMAN MOTOR WORKS, INC, Dept. S-400, Lincoln, Nebr. 
ee ce ee 


DON’T You 


BELIEVE IT! 


++-THAT PISTON RINGS 
ARE ALL ALIKE 


® Some people think one make of piston ring 
is as good as another. But don’t be fooled just 
because piston rings all seem to look al 
Burd "Gr: 
tric furnace 
demands of 


ciency. With flexibility to follow worn cylinder 
walls faster, Burd "Graf-Flox” treated Piston 

Rings help correct piston 

restore lost power . . . stop fuel 
e . .. bring quiet, smooth, 
performance to your auto- 
The coupon will bring you 
more information in two FREE 
booklets. 


AuTOomoTive 


PRODUCTS = 
re — 
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Smooth-On No. 


stiff brush. The surface t 
ich you apply it may 

or dry 

| sealing the 

because it ex- 


Smooth-On will se 
leaks, It will stay in place, 
pands slightly as it sets 

Use Smooth-On No. 7 also to line cisterns, 
swimming pools, troughs, fountains, septic 
tanks, etc, Use it to seal openings where 
piping passes through walls. 


REE ulssas 
HANDBOOK 


en’ it, write us. 


wipment and auton. Every home 
fede this useful repair guide. dust sual CP 
the coupon for YOUR free copy, 


Sign and Send NOW- 


SMOOTH-ON MFG. CO., Dept 
570 Communipaw Ave., Jersey 


Please send me a Smooth-On Handbook and Folder on $7. 


Doit with SMOOTH-ON 


NO. 7 IRON CEMENT 
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FOREDOM 
FLEXIBLE SHAFT MACHINE 


only 


with PENCIL SIZE HANDPIECE 
Tip Control 


‘Works effortlessly and with marvelous 
‘ese, Tena of thousands of Usars att 


3" 
FLEKIBLE 


OMS. 
SHAFT 5 REASONS WHY FORE 


THE FE 


USES 
JMUNDREDS OF 
/ACCESSORIES 


HUNDREDS OF USES 


COMPLETE ot dl 
> 


SETNZ/6 


for you... kiddie push ear, scooter and 
for your chi 108 
aifts for a tof 


PLAN 


Happy evening 
Joyous days 


‘holids 


business of your own NOW 
io, the radio func. 


‘ation fn hotels, tourist camps, 
Testauranta, taverns, ete. 1% 
your community. Hundreds of 
fen and women are entering 
this new depression-proot bus 
ess dally. it's a 

big earnings and 


is needed ‘to get in on the 
round oor 


‘Dept. 0-4 for complete Informa 
on and tree iiertrated brocnure, 


TRADIO, Inc. ‘vew suse 


NEW JERSEY 


THE “POCKET-SIZE” 
MACHINE SHOP 


AP MOTO-TOOL — 5p Dei novging test fered a= 
KIT NO. 2 
With 23 Accessories Tew DREMEL DRILL PRESS 
Only $9.95 


ERY v WORK SHOP! 


oplates 


or EV 


Easy to Plate CHROMIUM 
pee ep ne EVERY CAST BACKLASH-FREE 


Sradespoares WONDEREEL 


tg igh 
Mterature. ACT_AT ONCE! ‘Aad Coupon, 
2 DEPT. §-15 


isasoe'l, Michigan 
ar Free Tackle Hook and 


capri. 1948 265 


8” TILT/ARBOR 
SAW 


oe 


FASI-BILD PATTERNS 
fore sold by Power King 
dealers. Send for pic 
tures of scores of proc 
tical projects 


SPEEDS YOUR 
WORK ON: 


Furniture, Cabinets, Cupboards, 
Shelves, Toys, Equipment, Ete. 


Use Kester Cored solders for hobby-ceaft 

work as well as home repairs and be sure of 

the finest solder bonds. Acid-Core solder for 

general work; rosin-core solder for all elec- 
| tical work. 


PES 


Watch how much faster 
you do finer work with a 
new Power King saw as 
your "helper! Gives you 10 
times the speed of cedious 
hand sawing. Cuts accurate- 
dy every time, a 


KESTER 
SOLDER COMPANY 


4254 Wrightwood Ave., Chi 
1m Plont: Newark, N. J. Conadion 


The new Power 
saw has a 18x20" pre- J 
cision: je — with ‘ 
1054” ahead of blade for 
wide boards. Cuts? 4" deep. 
Blade tilts — table stays flac 
—for safe angle sawing. 
Precision ball bearings. 
Unique table-lengeh rip 
fence locks at both ends. 


—Forging—Heat Treating—Case ardenag 


= 
i . | BRONZE FOUNDRY 
| 


In your own workshop allows you to de~ 
‘sea and bulld your own GASOLINE BN- 
GINES. STEAM ENGINES, STATUARY, 
ier OBJECTS. SPECIAL TOOLS. NEW 


Ger into real “produc- 
tion” on things for your 
home this Spring with this 
fast, accurate, ruggedly buile 
saw, Send for free 


Box 6022, Dept. S-3 Kansas City, Mo. 


POWER KING 
TOOL CORP. 


435Cleveland St 
Division of Atlas Press Co. 


HOLD-E-ZEE 


18” 
JIG SAW 
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YOUR CIRCLE SAW BLADE 
CAN CUT GROOVES LIKE THIS 
Easily — _— Quickly = Accurately 


Tarr C18 
| Sizes O % 


10 sey Order with an 
SAW WISHES | inrud 
vinru ey 
+ 


==> New thrills for all the 


miles ahead — they're yours with 
an Evinrude "Four". Everything 
you've wanted in deluxe outboard 
performance is here — perfected 
— proved — and eager to go! 

Power that’s superbly 

Goes spirived—famed star 

| 2 theethec 
Burstein-Applebee Co. 1072 McGee, Kenses City 6. trolling glide to surg 


There are three great “Fours” to 
choose from in Evinrude’s complete line of 6 models. 
See your Evinrude Deoler — look for his name in the 
yellow pages of your phone 
book. 


itt 


Send For FREE Catalog 
‘Write today for full-colbr cata- 
Jog of the complete Evinrude 
line. Addeess, EVINRUDE — 
MOTORS, $741 N. 27th St., 
Milwaukee 9, Wisconsin. 

In Canada: Evinrude Motors, Peterboro, Ontario 


eS syuey0g 
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SEND FOR 


ALLIED’S 
NEW RADIO 


CATALOG 


172 PAGES OF 
BIG VALUES! 


Everything in Radio at Lowest Prices 


Get ALLIED'S mew Catalog—biggest and most com- 
plete in Radio! Tremendous values in new Television 
receivers, home radios, latest Amateur receivers and 
station equipment, new builders’ Kits, Sound Sys 
tems. Thousands of parts, tubes, test instruments, 
tools, books and diagrams—the world’s largest stocks 
—all at money-saving low prices Send for your FREE 
ALLIED Catalog today. 


-~—~~ HERE'S A TYPICAL ALLIED VALUE!--—~ 
A Quality Electric Drill 
Kit at a Big Savings 


‘A wonderfully handy toot for 
Aight-duty, intermittent service 
in every shop. This sturdy ¢° 
drill comes complete with Lt 
popular size drills for wood, 
,, iron and sicel. De 
jie AC-DC motor oper- 


ing oilite bearings; heavy chuck: buil 
and 7 foot cord and plug. Entire unit is 
y, non-tiring work even in ONLY 


oF 115 volts AC-DC. Anout- $1 595. 


balanced for 
close quar 
stinding value, 


16-027 (FOB Chicago) 


GET THESE VALUABLE ALLIED RADIO BOOKS: 


fo Formulas & Data No. 37-752. 
Dictionary of Radio Terms No. 37-751, 
Radio Cicult Handbook No. 37-753 


ALLIED RADIO CO! 
833 W. Jackson Bivd., Dept, 7-DD-8 
Chicago 7, Il 


o po9| FRED New ALLIED Cerslog 
No. 
Dsend 68 3 {$.+oeesendoned 


2 
Send 6 Books No. 37-799 
Send Calculator No. «..ss+eeee 


Name. wes 


Address... 


\ Lity 
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IT’S NEW! 


w le 
Ghosman "Bullseye 


Here's new fun for 
shooters! For the new 

Crosmon "Bullseye" offers od- 
justoble “power without powder” 
for accuracy with safety indoors and out! 
No noise, no recoil, no odi 
bolance! Rifled porrel! Fine gunsmithing! Low cost! 
THAT'S what you get in this new .177 cal. 
Pistol of regulation target type and weight. Shoots 
‘Crosman Super-Pells ot Y4 cent per shot. No wonder 
they soy no other pistol provides so much fun at such 
small cost, At your sporting goods or hardware 
dealer's... or write direct. 


Crosman Scex¢ RIFLE 


esressessy 

+ + + most emezing gun ever Invented 

for forget shooting indoors or out and for 

ble "pawer without powder"® 
Rifled bor 


CROSMAN ARMS CO. 


9 HENRIETTA ST. + ROCHESTER 7, N.Y 


[A 


@ Onan gusoline 


fed.compact 
Sind rusted 
350 co 35.000 watts in 


Write For folder 


D.W. ONAN & SONS INC. 


2782 Reyelston Ave., Minneapolis 5, Minn. 


PORTABLE TYPEWRITER 


ISERIOOFET. A SH 


MACHINE ~ 
SAW FILING 

PAYS UP TO 
$2or$3anHour ~ 


in keyboard same as on big office machines Stant 
FLOATING SHIFT, famous exclusive fea- 
ture that makes typing easier, faster. AT HOME 
TOUCH SELECTOR, gives you 7 positive in Basement 
or Garage 


adjustments from light to heavy! 
‘ALL AROUND FRAME, surrounds and pro- 
tects. mechanism. Smith - Coronas a 
last longer. 


* 


mith-Corona 


‘ 
PORTABLE TYPEWRITER f i 


‘ALAWN ORNAMENT -NOVELTY PATTERN 


Filed Over 5,000 Sew, 
“I have used yout 
Foley Automatic Saw 
Filer for over eight 
and find 


have: fled over 


Fy well last 
year with my. Fale 
Shuipment, about 950 

240 lawn 


ATTENTION caRMERS2 ani 
Now is the Time 


tig snes for sary Wasa an hy Py Fab 
to Get a SEAMAN a ett clan net aout ag ra 
ROTARY TILLER Sevoss any sai my be ory. Im working i 

Ey SST Sele Wlne to Nop shed st Uae mie 


for Your Spring Work 


Siople edastemnte-“ne eysetrin. Pasentad’ Jebsihe' to 
Sle evene ‘up all irregular teeth and makes ee 
foes eee 

FREE PLAN SHOWS HOW TO START 
No canveming neceestry—"T advertiod ia our 
Ueafpaner aa foie tana sal wants 
HRRAEBIRTE DELICERT oct Fa das 
Send soupon tolay—no ctiention 


FOR A STEADY REPEAT CASH BUSINESS GET A 


FOLEY Qcimaic SAW FILER 


FOLEY MFG. CO., 419-8 Foley Bidg., Minneapolis 18, Minn, 
Send Free Plon on Saw Filing business, no obligation. 


|] Nomes..sesseseees 


SEAMAN MOTORS, Inc. j83%.23"55y7s' 
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Tr) LATHE CENTERS 
For and DRILL PADS 


Descristion 


smoother $8 a 


G—DRILL PAD... 
H-CROTCH CENTER 


shaves and 
more of ‘em Ro 


SOUTH BEND LATHE WORKS south bens 22, ina. 
> Sy) | _ NEW 1948 


STROP YOUR RAZOR 
AS A BARBER 


Plaiice pauplioe fatalys 


HANDYMAN’S: 
Steel-Cutting 
> 


comer Mey 


STROPS—CLEANS 
WITHOUT 
REMOVING BLADE 


SELF-SHARPENING ... 


ONE PIECE 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 
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GARAGE 

OFFICE BLOG, : 
STORE 

HOP THE BULL Burren rite ANY. CHUCK ON AN 
ae Etecrme mitt (On FLEXIBLE SM 


STATION tt 


CABINET SHOP 


ee a 7 BERTRUM ENGINEERING COMPANY 
NU-WAY Build Your Oum | = 
MAKE THESE LEATHER end 
IN MOWE! Rotary Type Lown 
aiimiaiiall” MGC CMM LEATHERETTE ITEMS L/KE WEN 
rice $12.50 eer 


Why Pay More aN PRICE 


TRACTOR-LITE MFG. CO., spunrr taxe, iowa 


Say You Saw 
It In Popular Science 


Live in a House? 


This light, strong, easily handled 
davica——waight tected: 901500 FOR ALL OUTSIDE WINDOW Pp. 
pounds—will let you Wash—Paint PETRIE OL LOW 
—Putty Your Windows—Hang —_— es 
Screens and Awnings—Service Com- = IG 

bination Storm Windows without a [MORRISON CRAFTERS 

Ladder! Protective steel railing = | 703 Miami Street, Toledo 5, Ohio 
—wide substantial floor—rubber | . 

house protectors. Model H adjust- 
able to all household wall thick- 
nesses—9" to 17". $10.50 postpaid. 


Grill & Cafe 
aul 


R ‘et com 
LEATHER-NEW 47238 Troost, Kansas City, Mo. 


z = THEN YoU NEED A 
a WindoStep* 


$9.85 COD. plusfee. Money back 1 ATE. 
guarantee. Patents pending. A 
Storsafe" Product. Agents—Deal- i] ea 


sone "SEND CIRCULAR CJ 


ries Open. "Trademark ee | 


avait 94a 21 


with 
NOW! 


RN hKElver's 
MEO RPM SELECTOR 


POWER TOOLS! {all paceats applied 


for or pending) 


RPM Selector on drill, 
Boie'in' cast iton 
counter balance 
66 to 10,000 RPMS from average 
motor (up to 1 b.p.)On the average 
drill press or lathe with standard 
accessories and belts of the selector, 
120 different speeds may be ob 
tained="spindle speeds” ranging 
from 25 r.p.m, and lower to a high 
‘of 3 times the leaving-the-motor 
Band saw with RPM speeds — almost wnlin era 
Through O'x6 24ST fons from one power tool without 
Dol changing the position of the motor! 
MONEY BACK GUARANTEE 
At your dealer or order direct. Sent 
Prepaid on receipe of check of 
money order for $34.95. NO 
Gating C.O.D.'S, PLEASE! 
plate iy'no problem Dealer and distributor 


cauipped fin saws” inquicies invited. 


SUNSET EQUIPMENT CO. 


1213 


Band saw 


4 & ECONOMY 


go hand 
in hand 

when 
you use 


ing 
‘Mileage Gougel I's wary to cv! gas consump 
Hion ot Teast 10 96. ond drive more safely too, because the 
Snow Gouge shows up fuel wast 

BigviouedUrictng ond thor bad arivng hasito-tno eccouery 
Becomes @ constant safety reminder! 


cut repair bil 


Fouled spork plugs, faulty volves and 
show up on the 
these troubles i 


Your deoler 
quickly — no special tools or drilling necessary. Made for Ford 
85 ond 100; Mercury; Chevrolet; ond Plymouth only. If your 
decler can’t supply, tend $6.00 to Snow Plastics Corporation, 
221 E. 26th St, Chicago 16, Illinois. Specify moke of cor! 


ST 
IBUILD YOUR POWER TOOLS 


FUARAMTEED {NOUSTRIAL, 


POLY PRODUCTS, 


2032-8 E. Walnut, Pasadena & Calif. 


NEW! tave Terer “SPEED SHAD” 


6 best finishes ) 


CAN YOU TOP THIS? 


“Congratulations on a wonderful bai 
the Speed Shad. I caught my limit on it 
the last 6 times out. Only fished 2 hours 
at a time.” Ray Huff, Reynolds Landinj 
Cheboygan, Mic 

ter story, we'll print it. The American 
Fork and Hoe Company, Cleveland, Ohio. 
Write: Sporting Goods Division, Box 
4-D, Geneva, Ohio. 


mper, Rod of Champions. 
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DELCO-REMY WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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tt ia HANDY 
Ee 7 FLEXIBLE SHAFT 


© Converts Any Motor, Drill 
Press, Electric Drill, Electrle Fan 
Into A Handy Rotary Tool. 


J} @ Attach ROTA-SHAFT in a Jiffy. Con Be 
Used f 


‘OLD FAN 
HOME ‘MOTOR 
Craftsmen! 
‘Why wear your skit 
sending drudgery? This sturdy, light ‘Beit Sander 
expert sanding in minutes— 


hs YOUR old motor, dFill press, elec 
tric'drill or electric fan’ (10 ineh o 

er) with blades removed, Into an efficient, 
Seraatile Fiexibie (or doing 
hhundrede of grin hs 


stone or plastics . . . on fat, 
straight or curved surfaces, this time-tested Porter: 
Cable Sander gives you m beautiful, professional 
inish. Does refinishing, clean-up work. Smoothes YouR 


fhuck: Convenient “handpiece for ease 
of handling. Generous {0cinch overall 
fength. Comes complete with buff and 


alved joints, Hollows out. Removes paint and var= aeric| | 
Bish. Gives final finish. Sanding ‘dise- ready to uae. ina. drill 
Powerful motor speeds 2" x 21" abrasive belt Lodge} \ Pre 


8 690 sitace foot per minute, vee 
sitweate a's % Weighs omy 1d Model A2 


Ba! Speratenin any poahon 
elt AS ip S20 $57.00 


For Heavier Sanding in Less Time 


BB-10 Sandi 
Size and speed au 
ine production am 
{ng and planing. Eaay 
tohandlein continuous 
Work Perfect belance 
eta ee change 
<2 Deets ‘operes 
ii. Racal for gd 
thop. maintenance ob 
tad many Toduserial 
ting. Ex powerful 
HP motor. Abrasive belt i's 27% Speed: 
EEpime Overall site So 18h x BIA" 
nly 36 tbe. 


costs onty $148.00 


Pays for itself in a few weeks. 


New Abrasive-Belt 


wacom] SEND NO MONEY! 0! 20%.78 


Chgamen | blur postage on Salyer or aioe dated 


STRADER PRODUCTS CO. ven. 


250 Strader Ave. Cincinnati 3 


COMPANY 


ea oe ty 10- 25 DAILY ee 


Tincetor inthe howgemthis abea 
tive belt-type Handy | 
Grinder increases produce 
ton 200% over ordinary 
Wheel grinder. Deburr 
chamfers, bevels, knocks 


Fal ea Ae commusnion AOXANEE, 5 [FAST DOLLAR 
a i] DEAL 
= ’ : You Kee? Twe $ | 


STATES TRADING CO., 32%.%%s “Euless 


Ths wheel aging ‘Grinds 
fon contact wheel, formed # 
contour wheel, pe 

free belt. Easily’ adjusted 
to any position within 90° as 


costs onty $39.50 


See These Time-Saving Tools 
At leading hardware stores, mill and building 
supply houses. Meanwhile, write us for further is 
formation on the many uses of these tools, carrying 
Ifetime guarantee. We'll also send you the name 
your nearest dealer. 


cel- 
ised for handling 
bung, ind 


[Scther, elastic. web 
ool, comfortable 


order box of 80a $1 
Cotalog of SieatGrip Safety 
“Apparel free on veest 
INDUSTRIAL GLOVES COMPANY 
1420 Gerfleld Bivd., Danville, Ml. 


PORTER-CABLE Mac! 


1902-4 N. Salina St. Syracuse 
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No. 129 GRINDER 
$825 


No. 89 
‘/o" ELECTRIC DRILL 


$2995 


7 PORTABLE BENCH 
GRINDER $1495 


Light weight, complete with built-in 1/15 
HP. motor, one “fine” and one coarse” 
grinding wheels (455’"x36"x38") 6 ft. rubber 
cord and even rubber feet, the capable little 
grinder goes anywhere, plugs into any 110- 
115 V. AC outlet and will do a hundred 
grinding, sharpening and touch up. jobs 
easily and quickly. Quality built-completely 
housed in cast aluminum that has formed in 
wheel guardsand tool rests, Specially wound. 
powerful long life air cooled motor. ( 

pregnated bronze bearings. Built in » 


ch. 


Available now. Your local Speed Way dealer 
has this attractive light duty grinder in stock, 
Ask for a demonstration, 


No. 69 
‘%" DRILL $II8O 


229 DRILL STAND 
my 


‘$525 


SpeedWay Blue Line Tools are especially designed and 
priced for the home workshop, the farm, garage and re- 
pair man, for every job where a handy light weight, 
“light duty” tool is called for. 

Each is a quality tool correct in speed with its specially 
wound high torque Speed\Way tool motor, Each will do 
its work well and give long satisfactory service for it 
embodies an excellence developed thru SpeedWay's 35 
years of leadership in the design and manufacture of 
portable electric tools and motors . 
anteed for 1 year. 


each is fully guar- 


Blue Line tools are sold in most leading hardware, mill 
supply and tool stores, automotive and appliance outlets. 
Write for Circulors, or ask your local dealer. 


\CTURING CO: 
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GYreenle LL 


SOLID-CENTER 


AUGER BITS 


FOR FAST, ACCURATE 
WORKMANSHIP 


GREENLEE 22 is @ nome it will pay 
you well toremember whenever you 
buy Aug 
shorp cutting edges, accurate siz- 
igh finish, ond thot 
smooth, easy action s0 necessary 


8. For it assures you 


ing, bright, 


in fine craftsmanship. You con 
be certain, too, that every 
GREENLEE 22 Solid-Center 
it is “octory shorp” 
when it reaches you. For 


Avg 


eoch is "Plastic Sealed” with 
prot 
to keep it in perfect condi- 
tion for you. To buy top 
quality, buy GREeNtee. 


SPECIAL OFFER...ONLY 10¢ FOR 
HANDY WOODWORKING CALCULATOR 
Quick solutions to countless woodworking. problems. Just 


set dial: convert linear feet to board feet; compare charac- 


Greenlee Too! Co., 2128 Columbia 
‘Avenue, Rockford, Ilinois, U. S.A. 


716 rorurar science 


t coer n Kedic/ |i 
oorything in Fado al Py, 
a 


ane Tote tn 


FREE RADIO BUYING GUIDE 


— 
Available Only Through Snap - on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. + Kenosha, Wisconsis 


Get these Modern 
Complete Plans 


ST TAAM ois porns corciog with any order 
NATIONAL TRAILER STORES 


Amazing New | 
P&H AC Arc Welder | 
with Dial-lectric Control | 


Makes sound welds easier, faster, and at lower cost 


Built for heavy industrial use, with welding service range from 20-275 
amps. Also ideal for automotive, general repair, job welding, and machine 


ei industrial and com- 4 
These Indust shops; foundries; schools; etc. job. Guess 


mercial arc-welding jobs —_~ Ee sla tnaiae. Lal ria 
Gre vosier fo do and cos! The only wie with sonrtoane laf Satin ul 
pg eget Site tas og ee bata cone 
Dicbloctre AC Are Welder: | Suifercts waigir hare we ie nee Tan icici Jeng coin oor Pere 


the dal Is clearly marked and aS turn cost of all’ ® types, individually packaged 
Tabeted for ‘your convenience, is only 

Te pays to use P&H electrode 
vehat ‘make of you have, 
Shop pack’ today from’ your nearby P&H die 


All types of industrial 
welding 

Sub-contracting work for 
large manufacturers 

Air conditioning 

Home heating 


than extremely time. Old 
Dlek up some new treks, too 


Truck body building No maintenance is 
Trailer building Phat is 'why Pall AC 
b f blocks tention’ or maintenance — wi 

wiomotive J pode “lower — wh Industria users are tie AC are wrer can be 
repairs | frames ating» assures you ef long lite and’ depend Pail Shop ack electrodes (8179). You will 
Fuel-oil tanks thie operation. want to standardize’ on teas weld rode afer 


Fou hate ‘checked thelr speed, “Qualls, ‘Asy 
anipalation, and great, tariety of sex, Con 
tact sour nearky PAIL distributer, or send In 
‘coupan below. clipped to your business letterhead. 


Contractors’ welding 
Bridge work 


‘excavators 
Construction ARC WELDERS 
equipment 41 Temptation to skimp — remote control lets 4674 W. National Ave. 
Pacey you use the right heat. Welds ace sound and Milwaukee 14. Wisconsin 


Better looking.” Work is done faster. Addi 
tlonal features, that make for better. faster 
Basy gulek-start. ate. Tilgh-low 


CER. 


Kitchen equipment 


Cabinet work fate a bo Manulocarers of 
Faluteartest| Rowslaa Rein only 2% feet America's Mott” Complete Wel 
Fabricated garages You can put  Dial-leetric TEAR OUT COUPON, ATTACH TO YOUR 

ni welder mot any place — it BUSINESS LETTERHEAD, AND MAIL TODAY 
Cast iron repairs for ES connectibie for 220.0 440 


R CORPORATION 
I Avenue, Milwaukee 14, Wisconsin 
Interested inthe new PAH AC Are 
Welter with recetutionars Dial tectrie canttel, ad 
money-saving P&H electrodes, I would ike in= 


found: 
Maintenance work for 
industrial plants 


Yes 


the right electrode for every 


Ventilating systems | formation on the items that 1 have checked below. I 
ivcles sepals RaW AC Weide of ator 
BPH Ago ‘Sa optentatve 
Stainless steel bor | {D Send Pree Book, “Simplified Weldlng™ I 
sqspeent P&H Shop Packs © 
Ornamental iron work tiernt pectace otic: I 
Fabricating eavioment of |i Atm ceria 
your own design package so that you can use l 


aprit 1948 277 


SMALL EFFICIENT 
SPEED REDUCER 


so 
Hindlt oaltNaRE is Sathuh 
Sy i tS 
Sei Ee Finkee Bath eee 
RESETS il 
Pee ge etre 
ee 18.56 
Gems wet postPAid 
200-1 
301 
pat 
33:1 
$83:1 
Wren sctering be, sure to specty eave 
Spsenaeecin be, sues ere tase 
pg 
rs iene 


EE] 
tHe OHIO GEAR co 


1424 EAST 179%h ST. » CLEVELAND 10, OHIO 


A Big Pay Business 
own job welding 


time by al 
the we 


MUFFLERS: 
‘STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chev., V-8, Plymouth, 
Steels $5.50, Aluminum $7.00, Chry., 
Olds., Buicks, ete., Steels. $7.50, 
Juminum, $9.00. V-8 and MERCURY 


Manifold’ Sets, ‘Steels 
inumm $45.00. Aluminums 
ore guaranteed for life of your car. 


SANDEE MUFFLER CO. 
BOX 296 LA Tl), LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE., LOS ANGELES, CALIF 


=TORNADO 


GAS TORCH 
The Modern Way of Soldering 


{deal for hard and soft soldering, Wil heat 
tulckly; solder will Sow freely and amooth 
No compressed ‘ir required. Seif-adjustin 
Sate. Economical. Can be ured for annealing 
Srnil parts and bending metal parts. Gener: 
Stes a’ hest of 1700" F. Simply. connect to 
ny ilumisating gas Jet with a rubber ho 
$54 operate. Tornado Torch No."119 com 

with three tips, (ar, San” binge) 

‘inttrgs ‘as ‘Torch ‘No. 119Comaplete with 2 tips, for 
Natural Gee or Bottled Gas; with 3 tips for, Manufactured 
Ges."$2.55" per set. See your dealer or order direct. Send 
check or money orderpost ald. 


Trae booklet gives complate instructions 


1¢ Coupon for complete de: 
Hobart Are Walder you deste ~ 
obligation 


HOBART BROTHERS COMPANY. 
BOX P-40, TROY, OM10. “One of he TE cages 
World's Largest Builders of Are Welders 


DA. Welt 


ig Your Own” Ch weg Sc! 


NAME 


ADDRESS 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 
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QUICK PROFITS! MECOAORCCM Cs 
$gqoo a finer tool 


A WEEK FROM 


ie === than this new drill 
SELL RANDOLPH 


Fire Extinguishers 


Hop right down to your 
favorite hardware store and 
take a good look at this 
brand new automatic drill 
« (it'll be prominently 
displayed). See if your fingers 
don’t itch to hold it 
heft it . . . put it to work. 
Note that man-size handle 
«feel how snugly it fits 
your grip. Sense that 
balance. See how easily and 
rapidly this drill works... 
how smoothly it’s controlled. 
Clean lines, slick design, 
bright nickel-plated shmft 
—a honey of a drill no 
craftsman can resist, 
MILLERS FALLS CO. 
Greenfield, Mass. 


DIAL THE DRILL POINT 
YOU WANT 


. +. and out of a hole 
250 PIECE MASTER ARBOR SET in the handle drops any one 
_tatalog valve $28.00 
‘nest toe 


of 8 points, 1%” to 114,” 


ing holds @ prospect. 
, Cars, Garages, Gas 


Hotels, 5 


THEY WANT A RANDOLPH with 
its ponie-proof trigger action that 


Sithout © troce. 


YOU CAN QUALIFY for 


tory fo sal the fom " 


nationally ed- 
yoding in: 


hema uisinwes Socwiandn 

sina Wher ti 
Randolph Laboratories, Inc. 
4 EAST KINZIE ST. CHICAGO 11, ILLINOIS, U. 5. A. 


Do You Ride a Bike? Here’s the Real 


SHOCKMASTER 


for all Bicycles 


Millers 
Falls 


| Sy Tools 


Celebrating 80 Years of Toolmaking 


arnit 1940 279 


2 Collets 
ior use in any make of lathe or 
other machine that they will fit, 


IcHUtT A SCHULT Is NEW 30” SHEET METAL BRAKE 
'SCHULT| Forms angles, cha Re 


* “TOPS” IN VALUE! 


© Your modest investment buys more in a 
Schult . . . dozens of plus-ralues that cost 
you nothing but ADD to comfort, privacy, 
ivability and convenience. A Schult is a de- 
pendable, quality product, backed by more 
than a decade of experience and research. Let 
your Schult dealer show you the new 1948 
models. Or write SCHULT CORPORATION, 
Dept. 3104, Elkhart, Indiana. In Canada: 
John Inglis Co., Ltd., Toronto. 


living comfort 
it offers. 


ITH PERFECT TIMING 


Se eat 


MORE POWER rom your ENGINE 
Tim! 


Say You Saw 
It In Popular Science 


THE ONLY SAW BLADE THAT CUTS IN ALL DIRECTIONS wove'oWwrene 
TYLER Sécxa¢ SAW BLADES 


enacts eRe remraeeres 


‘ht Your NEAREST HARDWARE STORE 
reer de toy Prompe shipment 
"Your money bi int til 


YOUR BLADES ARE THE ANSWER TO MY CUTTING 
PROBLEMS. SEND AT ONCE..SAWING 1S BELIEVING 


our 8100 we 
TYLER MANUFACTURING CO. iiehos —————— 


PAINTERS’ 
eee TOOL 


Paint You 


Entire Cor with 


For Only 


Paint All 
Your Fenders 
For Only 


[9 


© WINDPROOF 
© LIGHTWEIGHT 
© LARGE FLAME 


yy 


"NO BRUSH MARKS 


Ask Your NU-ENAMEL Dealer 
For This Instruction Folder 


Contains the step-by- 
step story of how you 
can Paint-It-Yourself 
with Nu-Enamel and 
get a professional 
looking job. 


(5 EASW/Is FUN! 
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0} 
HARGRAVE CHISELS & PUNCHES 


Individvolly Tested. Use the 
some chisels and punches in 
your workshop as the lead- 
ing manufacturers do in 
their plants, Hargrave Chis- 
els and Punches give your 
work that professional touch. 
Fourteen diff 
olmost 80 si 


types in 


WRITE FOR CATALOG. 
At Hardware and Mill 
Supply Dealers Everywhere, 
THE CINCINNATI TOOL CO. 


1955 Waverly Ave. 
Cincinnati 12, Ohio 


“JITTERBUG- 


the greatest bass getter 
“Fred Arbogast Co.: I can't resist 
showing these bass I caught on your 
Frog Jitterbug. It took just two hours. 
In the: string sse one 6-pounder and 
two 5-pounders. Smallest was 314 
pounds. Laer I caught 29 large- 
mouth bass in wo weeks’ time — 
all on the same Jitterbug. They 
weighed 8434 Ibs. Jitterbug is the 
greatest bass getter’ on the market 
—a bait I shall never be without.” 
—John D. Sullivan, Tow, Texas. 


” 


: a a» Q 
HARGRAVE 
INDIVIDUALLY TESTED 


MONEY @ 
warn T THE WONDER VISE 


i = 
~/  $12l ea. 
Choice of 6 colors. At your dealers, 
Write for Interes 
FRED ARBOGAST & CO., INC. 
1724 North St., Akron 3, Ohio. 


4) ware ror vour FREE copy oF rae new | 
KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


- 8. WILSON, DEPT. 54,.215 MAIN ST., BUFFALO 3, Nv. ¥. 
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LOOKIT! HARD-TO-GET ITEMS -- AT EASY-TO-PAY PRICES! 


BPEL WAR “NPS OF SURPLUS! 


700% Woo! Navy Blue 
y) TURTLENECK € 


sms 3750 50 uP TENTS mone war BALTIMOR LUMBER 
nt ee % ‘ Company 
9 maw wavy was ass) iM] ! | | War Surplus Division Dept. S 
{o} sto may mss WAYS. 30 = 


| Assemble your own boat 
++Save up to $100. 


Sead fen Shel sinh onteen Sine 
ing check or M. O. for $15, 


Takes an etboard up to2 HP. 
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BUILD Swe TILTING TABLE SAW! 


5 with 
<= GIL-BILT 
PLANS—PARTS 
= PRECISION ARBOR 


‘ouitt easity 


Type PR-1 


Only G-E gives you : cm sat 
all these advantages . .. cymddetnn ea 
GILLIOM POWER TOOLS 
ct camera settings in 5 


color @ Extra help CARBIDE SCRI 
NON-MAGNETIC 


© Easy to use—gives cor 


seconds for bi 


for tricky scenes @ Precision built @ Automatic shift 
for bright light or dim © Sturdy, lightweight, vest: 
pocket size @ At photo dealers everywhere. General 
Electric Company, Schenectody 5, N. Y. $32.50" 


PRICK PUNCH 


Tungsten carbide 
silver brazed into 3! 
heat treated steel body. 


LUCAS-MILHAUPT ENGINEERING CO 


CUDANY, 


GENERAL ELECTRIC Say You Saw 
It In Popular Science 


aa nnne HEAVY CAST ALUMINUM BLOWER 
Now Only $10.00 (=e 
SINGLE EXHAUST BLOW- 

‘Et 


ALSO fomous Type DW-58 meter 
@ big value ot $19.95" 


DOUBLE EXHAUST BLOWER 
‘Never before offered at this low price, Tested to ao sho ties Aina, "Agapeade 
Garry” 1000 Tba.--bullt to take hardest usage iyi 88" 
SOMPARE!—in construction utility-value! You'll 


78 x19 tires, Z hub caps and grease rings 
'a1” Overall, 87” Tread. Loss Tires. Tubes. 


BEST BENCH VALUE OM MARKET. 


WARE. Shipped KD with easy instructions. 
ONLY $15.35 FOB. Yonkers. 


‘Send Check, Money Order on all Items. SATISFACTION GUARANTEED. Fou 94.98. 


UNIVERSAL YONKERS CORP. (S-4) 137 Alexander St., Yonkers 2, N. Y. | 
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’ ice of 
Theses ART, 


The NEW Standard of Performance! 


CONVERT HAND MOWERS 
TO POWER MOWERS 
Takes less than 3 hours 


The Handy-Dandy 


Say You Saw 
It In Popular Science 


AUTOMATIC te 
RETOOTHER from the 16 to, the Meytos ich 
20 inch size. Com- eas 
ae tee aes hice ib pone plece with all, neces- ot 
‘Gla’ teeth falloff as chips. ag sary parts. Kits can wom 
Eyer opernte, A ertect be sed sepa. 
: rately of com 


Write today for details on 
GREATER PROFITS FOR SAW SHOPS 


with’ power uni 
DEALERS WANTED 


BURR MFG. CO. 2043-0, yore td, 


LE CLAIRE MFG. CO. LE CLAIRE, 1OWA 
"_Mig. of Handy-Dandy Aluminum Clotbes Pole 


SUPER-MITE PACKS POWER! 


NEW 1948 MODEL! IMPROVED CIRCUIT! 


e@ © SUPER-MITE FEATURES e e 
© WORLD'S MOST POWERFUL MINIATURE @ MIDGET VOLUME CONTROL 


(© USES WAR-BORN MINIATURE ELECTRON 
‘TUBES 


© COVERS BROADCAST BAND 
000 MILE RANGE 


EASILY WIRED BY ANYONE 
TUNING ® NO EXPERIENCE NEEDED 


© MIDGET VARIABLE 


APRIL 1948 


NOW you can PREVENT 
RUST and SCALE 


from forming in your 
AUTO 
RADIATOR 


4016 MILES 


for $35.81 


PROTECT 


ESEDAN: Sets 4 
joe omple luggage 


Now Fair Trade List Pr 
Butl 
i 


eer | BUTLER De-scaler 
ASSEMBLE ceatriru. 


COLONIAL POST LAMP 


@ FINE car 
nc. "Taaden. spring Grove Aver Chacianats Ae One 


DATS for 
B Home a 


imple as A. B.C 


(ADS ' 
OUTRO OATS. naw a Seno 25 rst com TooAy 


V-23 CRUISER ; 
nas 


AQUAMOBILE V-18 
Desigaed for Auso 
Rogues, Open oc wich 
cae Leng 1 

ec VEE Bowtons ll 


Now! A fine air pistol at a low price 


SPORTSMAN JR. complete with ammunition | 


J. J. ANTHONY *3i.%c% 


ASH7 W. NORTH AVE, MILWAUKEE 
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TUMOR More Power, More Capacity, 


GRINDER and More Versatility — 
than any other handgrinder! 
Makes your work easier, faster, twice the fun! 


Here's the handgrinder you're  stantly for bench of lathe work, 


‘Think what you can do with 
the extra power, capacity, and 
Fersatllity, of the Dumore 
Duplex! Work in wood, metal, 


muplex ts the 
‘any, hobby 


LOWEST PRICE IN HISTORY! 
Sensationally New WELDRITE Electric Welding-Cutting Torch 


way, Af tot sathiied, return WELDRITE tn 
ays, it be refunded, California, 


PRODUCTS COMPANY 


$ ¥\RST CHOICE BECAust \TS M-E Rotary Tiller 


Does All This with LESS Work! 


Prepatespefct sed bed. incresie 
tel Natr’s way. BE wakes week 


easier... docs it better. than any 


‘other equipment you can buy 


to Increase Crop Yield rac 
22% to 51% on 


Rotary Garden 
Tillers and Tea 
Power Take-Off Units 


———™ 
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Fashioned Wooden Cellar Doors 
Time With NEW PERMANENT 


Replace Your Ol 
Once For All 


Your Drill Press will DO MORE witha 


GADRE SHAPER, PLANER, JOINER 


WOODWORKING ATTACHMENT 


with BALL-BEARING Table! 
h 
\\ 


* 


Fits standard Drill Press. No chatter! 
Quick change-over! 4-in. Joiner or Planer 
cuts. Shaper Cutter for all types joints, 
trims, moldings. Aluminum Table with 
Guides and Hold-downs. Does the work 
of machines costing 5 times its $2995 


price of. 


FREE 


[ustrated, descriptive booklet shows what 
it wi END TOI 


GADREN MACHINE CO. PS/4/48 
OAKLYN, N. J. 

Send booklet, without obligation, co 
Name. 


Address. 
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Nowa't0-FOOTeR” 


A TOP QUALITY, 
inside-measuring rule 
with sturdy etched steel 
blade and standard size 
case with triple-chrome 
plated finish. Also made 
in 6 and 8 ft. lengths 
and metric measures. 


Carlson & Sullivan, Jue. 


MONROVIA, CALIF. 
SOLD BY LEADING HARDWARE STORIS 


CHANGE BLADE 
1M 10 SECONDS 


a 
= 


FOR JOINTING 
GUMMING * SHARPENING 


‘ALL TYPES OF CIRCULAR SAWS 
WRITE FOR CIRCULAR 


>— 
ea REYNOLDS MACHINERY CO. 
> 303 EDDY ST., PROVIDENCE 3, R. I. 


OWN MACHINE TOOLS! 


Catalog FREE 


ESwis'tine sent Tree with biseprint order 
LEWIS MACHINE TOOL CO. 
P.O. Ban THB, Sta. L, Dept. $, Les Angas 23, cab 


iPar. increnecs capes 
fics otore ouaht tos 


ee eS' onto, 


Detroit 26, Mich, 


“PLASTICS” 


Work in a fascinating and 


dyes, accessories and sup: 
plies. Send 20c today for Fabricating Manual é& 
Cataiog. We apply this amount on initial order, 
HOUSE OF PLASTICS 
S48 Linwood Avene, C.M.O. Dept., Detroit 6, Michigan 


Now! 
BUILD 1D RADIOS 


3 
$ 
COMPLETE KIT Ont 
Absolutely no Knowledge 
‘of Radio Necessary 
You Need NO Additional Parts 
‘THE PROGRESSIVE RADIO KIT is THE 
ONLY COMPLETE KIT. Contains everything 
Instruction | Book” Metal Chassis, 


strustors texches yor 
fessional. Manner. 
ceiver. Before you are done with this kit, you 
will have built 11 Receivers, 1 

System and 3 Transmitters. 


You start wi 
Public Address 


SPECIAL FREE OFFER! 
Electrical and Rado Tester sent abeolutely FREE with 

each ‘Progressive Radio Kit" PLOS FREE membership in 

Prowresaive Radio Club, Entities you to tree expert ad 

lotand consultation wervice with licensed radio tech- 
Wate for further information, or ORDER 

your Kir’ NOW! ONLY, $14.75 


BUILD A 5 TUBE AMPLIFIER—only $9.75 


Tor phonowraph, FM tuner or microphone. Has 
Including roctitier. Kit is complete. with tul 
Volume control, tone control, radio parts, hook: 
folder and Instructions. We can provide a’4-inch, 
fer with mounted output transformer to fit on 
Priced ut $1.95. Or use this kit with your own 
Speaker. ‘thas is Output, more than enough to 
drive a 12:inch 
untae Prepold with eheck or money order 
‘ontane net prepaid with ©.O.D. vedere) 
\GRESSIVE ELECTRONICS CO., Dept. 95 
497 Union Avenue Brooklyn 11, N.Y. 


y Get genuine full-color 


KODACHROME PRINTS 
and look for the name stamped on the back 
Order through your Kodak dealer 
EASTMAN KODAK CO., Rochester 4,N.Y. 


Build UT SEAUA UNIT 


REMODEL 
KITCHEN 
BATH + ATTIC 


MAKE METAL 
PROJECTS 
with 


CHROMTRIM 


there and how to nse CHROM- 
nist: 


FD. Werner Co, 291 Fifth Aven NV-16 
(* Encloned is 10¢ for CHROMTRIM “Trim 
[Mdeas” booklet P 

[Name 

[Address 

2 eee 


TEACH YOUR 
DRILL PRESS 
THIS TRICK 


W's eosy 
when you have a hollow 
chisel and mortising 
attachment, held true 
‘ond tightwith o JACOBS 
HEX-KEY CHUCK. 


Your drill press can do many extra jobs when 
you outfit it with a tight-gripping Jacons CHUCK. 
Mortising on the drill press is just one example of 
how your home workshop equipment multiplies in 
value when you enlist the aid of JACOBS CHUCKS. 


Get greater gripping curacy « 


Flex Coll 


Exclusive, bonded rubber-and-steel construc 
tion .. no loose jaws no springs... not 
harmed by oils or coolants. Real precision chucks 
at popular prices. SEE THEM AT YOUR 
LOCAL HARDWARE DEALER'S. 


IF IT'S A JACOBS... IT HOLDS 


MEX-KEY CHUCK . «fits 6" oF 6" drt 


stock, follstock, 4 models, copaciies 
“0 

MAND-TITE CHUCK . . . fits oll hond 
tools end power tools with threaded 
spindles .. wed on polishing heads, benck 
‘orinders, flexible shafts, ete. 3 sizes . 
‘capodiies to ¥4". Models to fit 4 
Yr20 ond Yi-24 threaded spindles, 


ONLY 


or 


“OF, 


The JAcoRS mANUrAcTURING COMPANY [T= / 
200 lecebs Reed, Wertford 2, Conn. hima 
Fests send mo your sew Hated folder onthe: Jonobs 
Ribberflex HexKey ond Hond-Te Chics, 


‘Have The Rubber-Flex Collet 
Its Parallel Bite Holds True And Tight 
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MAKE YOUR RADIO A 


WIRE RECORDER 
COMBINATION 


WITH A 


WEBSTER-CHICAGO 
WIRE RECORDER 


Aaundalion Unit 


$7500 


- 
T= ust 


Designed for Amateurs, Experi- 
menters, Professionals, complete 
with new improved Webster-Chicago 
circuit for easy connection to exist- 
ing amplifier circuits. Supplied with 
oscillator coil, 15-minute spool of 
recording wire and construction 
manual. Hook it up yourself to 
record radio programs. . . short- 
wave broadcasts... messages... 
speed checks. Records and plays 
back up to a full hour. Small, com- 
pact size: 1044 x 8% x 5: 
Net weight 10 Ibs. 

SEE YOUR WAM SUPPLY MOUSE 

'OR RADIO PARTS DEALER 


ee 
“FF a ae 


Fd 
Recording Wire— Sensitive Crystal 
15 min. $2.00 Hend Microphone, 
Yh be. $2.00 
Ulery 8. Cord $14.00 


BY THE MAKERS OF 
wenstre-cHieaco PR 


Nylon Needles & Record Changers 


WEBSTER: CHICAGO 


NEW surrace pate, 
V-BLOCKS, ANGLE PLATE 


PARK WOOD-WORKER 
HEAVY-DUTY MACHINE THAT 
DOES A MAN-SIZED JOB . 

4 MACHINES INT 


ONE-MAN SAWMILL (Ess THAN 


200% 


5610 BLOOMINGDALE © CHICAGO, ILLINOIS 
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RAYTONE ELECTRONIC CO. 2:5, 


RESTO-FLEX 


NOW! For Only 55% You. 


can have an Amazing New 


FLEXIBLE SHAFT TOOL 


cin, Polishes, Sharpens, Cleans, Mills, Carves 
pens, Etches on Metal, Wood, Glass and Plastic 


27 PARK PLACE 


NEW! ROTARY SANDER’ 


FOR DRILL PRESS OR ELECTRIC DRILL 
No Gluing—No Special Discs 


MAKE * MORE 


ONEY 


Applying or Selling 


CORKSTONE 


‘A General Purpore Magnesium Oxychloride Flooring 


THE MODERN PLASTIC FLOORING 
tA <a 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block S, Franklintown Rd, Baltimore 23, Md. 


The handle o: 
Hommer is made 
seosoned Hickory. 
comfort grip ond t 
The block, on 
tempered from sp L 
W's securely onchored to the handle by 
© potented screw-wedge. 

You can count onc Plumb to give you 
speed, power ond precision in every 
blow. Yes, Plumb is o lifetime tool, built 
for permanence. Fayette R. Plumb, Inc., 
Philodelphia 37, Po. 


Quality Comes FIRST 
PLUMB 
is FIRST in Quality 


The red hondle with the block heod —exclusivaly Plumb. 


HAMMERS + WATCHETS » AXES + FILES 
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17 
National 
League 


oe 

Veogue 

on 

aa = 
Pang ethan Tad Hllame 


THE 


OF THE 
CHAMPIONS 


ARE FOUND ONLY ON 
THE BAT OF THE 
Champions 
The 1948 edition of H&B’s Famous 
Slugger Year Book is ready now. Get 
your copy from your Louisville Slugger 
dealer or send 5c direct. to us 
(stamps or coin) to cover 
mailing. Address Dept 


Z-34, Hillerich & Bradsby, 
Inc., Louisville 2, Ky 


"LOUISVILLE 
SLUGGER BATS 


CuRIOUS? _— 


ABOUT A 
‘SHIP-IN-A- 

HERE 15 THE SECRET 
PLUS all of the materi 
for only 75¢_ postpai 
ess bottle —For other unusual and beauti- 
ful projects send 10c for the new, fully 
illustrated catalog. 


| 


OTTLE ; .) 


75° 


FOR MORE FUN—FOR BETTER BOATING 


Thousands and thousands of boating friends who own « 
Wasemaker “built “Wolverine” know what real, boating 
Bleasure is lke. You. too. will enjoy ont of our 60 models 
‘Outboards in De Luxe and Super De Luxe Molded Ply woods, 
the Inst word tn super construction and a 

Hien. Round Bottom Strip Boats. Canvas Ci 


‘Tops, and many others. ‘This year make It a 
‘Wolverine. Pree literature on request. 

WAGEMAKER COMPANY 
DEPT. 26 GRAND RAPIDS, MICHIGAN 


‘Dept. #52 Chege 8 it 


TMG) SKRU-KITS 


20 Assortments—49e Each 


Machine, Serena, Wood Seren. Nu 
se fastenee In wtietarlety a 


Braun: 1232 ETOWAH, DEPT. PS4 
ROYAL OAK, MICHIGAN 
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You, 100, will say. 


“HANDIEST 


‘hing I've ever wsed! 


EVERLOR 
VISE= CLAMP 


TooGLe 
PRINCIPLE 
ALL-STEEL STURDY 
NICKEL-PLATED 12° LONG 


ED ENAMELED STANDAR 
STANDS ON ITS OWN FEET Ls re 


in ANY position... ANYWHERE . . . attached or unattached. 
Adjustable trom “touch-to-ton” of DIRECT holding power. 
No twisting tendency like ordinary screw -type 
LEVERLOK and KNOW all its advantages for YOUR part 
With every order, leaflet TELLS how LEVERLOK converts to clamp 
with jan-openings up to 68°. Ideal, useful GIFT. Get a LEVERLOK 
NOW. Satisfaction Guaranteed. $7.30 postpaid. Check or M. 0. 
wr LEVERLOK sent to you on same day we receive order 
©. SCHULZE CO. inc.- Dept L 1859 MILLBURST - LOS ANGELES 27, CALI. 


Jectronicr apply the 
id transportation, 


This “magic Jamp" makes Aladdin's look lazy 


You will remember the fabulous 
lamp—and how it served its 
master, Aladdin. Serving you, 
today, is a real “magic lamp” 
«+. the electron tube. 

You are familiar with these 
tubes in your radio, Victrola radi 

hhonograph or television set . . . 
But that only a small part of the 
work they do. Using radio tubes, 
RCA Laboratories have helped to 
develop many new and useful 
servants for man, 


tial Uist includes: all-clectronie 

radio, portable radi 
the electron microscope, radio he 
radar, Shoran, Teleran, and countless 
tpecial “tools” for science, communica 
tions and commerce. 

The electron microscope magni- 
teria more than 100,000 
diameters to hel 
radar sees through fog and da 


Shoran locates points 
on the earth's surface with unbe- 


a major objective at RCA Laboratories, 
Fully developed, they are part of the 
instruments bearing the name RCA, of 
RCA Victor. 


Radio City, New York, 
be sure to see the radio, television 
and electronic wonders at RCA 
Exhibition Hall, 36 West 49th 
Street. Free admission, Radio Cor- 
poration of America, RCA Build 
ing, Radio City, N. ¥. 20, 


RADIO CORPORATION of AMERICA 
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7x50 


BINOCULARS 


WITH COATED 
Optics 


*58 


‘These magnificent 7x30 prism binoculars have the brilliant 
luminosity, precise clarity, and wide, undistorted field of 
view obtainable only with'a large glass having hard coated 
Tenses and prisms, Because 7x50 glasses give the highest per- 
formance obtainable they are now the official choice of the 
Army, Navy and Marine Corps. Why be satisfied with a 
smaller glass when you can now have a brand new coated 
7x50 at Ys of the usual price. Lifetime construction. Light- 
weight aluminum body. Ultea-precise optics that prompt 
users co remark, “The finest glass I have eyer looked 
through."" Sold with a guarancee of complete satisfaction or 
money refunded. Fine ‘carrying case and straps included 
Price, only $58 plus 20% Federal tax. We pay the shipping 
cost. Immediate delivery. Supply limited so don’t delay. 


BROWNSCOPE Co. 


4P, 24 West 45th St, New York 19, N. Y. 


44.95 


for home 


THE HANDY WAY TO KEEP SMALL PARTS, WASHERS, 
NAILS, SCREWS, NUTS, BOLTS AT HAND 


For small items, the low-cost Jiffy 
Cabinet, 32 or 64 drawer units that 


put oMice, shop, work bench. house- 
old and hobbyist needs at your 
fingertips. “Metal flange “drawer 
guides, Spot welded all metal cabi- 
Ret with sturdy, laminated drawers 
insures long. time-saving service. 
‘Why fumble? With the Jiffy you 
know where it is, 32 drawer unit— 
$4.95: 64 drawer unit—s8.95._ Send 
cheek or money order—No C.0.D."s 
lease, Ohio orders please add 

jes ‘Tax. Shipping charges Par- 
cel Post Collect. 


KAYTEE PRODUCTS 
Dept. S * Box 581 


12%" Wide 
oh SAE Hen 


* Canton, Ohic 
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More Local 
Manufacturers 
are Needed-NOW 


Brikerete is sweeping, the country 
More local plants are badly needed, 
Several hundred territories are being opened up for 
local ‘Brikerete manufacture’ by ‘men, Of Vision, and 
aggressiveness. Brikcrete ties In with today's huge 
Buliding program, Makes possible Detter construction 
at lower cost. Truly better than brick: actually cheap- 
er than lumber, Combines. strength, safety, 
insulation value, colorful beauty, 


World’s Most Modern Masonry 


Brikerete Ia_made in locally owned plants, 
using’ local "materials and logal labor, hat 
| “why high quality-and low price still permit 
Toogeito. dave markup! We supply com 
Diete equipment: cay terms 

Generdus cooperation. Exclusiv 
manufacturing’ priviléges “in pro- 
tected. territory. Write oF wire 

for information. 


BRIKCRETE ASSOCIATES, INC. 
4075 v4 Rai 


TRAILER 


G2. Buitpvers 


BUILD or BUY... SPEC 
+ Torg-Less Axles * Bull Dog Hitches ond 
Porking Jacks, Sofety-Engineered by 


HAMMER BLOW TOOL COMPANY 
D-23 Wisconsin 


FAST FREEZERW 
schema terra gas 


PLANS 
$1 


Sle 
Maden 


Immediate delivery. 
‘ee oy 17.95 
AUTOMATIC PRESSURES — 
‘SWITCH WITH UNLOADER 
125 t6 150 th. 
Pressure, 
‘Use with % to S$ 
HP Un. 


REDUCING 
VALVE & 


ert: bea, Emicage 16 


ENT COMPANY 


NONE BETTER AT ANY 


PAINT YOUR 
CAR WITH 


KAR’ 


WIPE IT ON! 
NO SPRAYING: 


NO BRUSHING! 


% 
CAM D0 
AFACTORY 
(UKE J08 


Noto streoky wax or 

KAR-WIPE Is the 

‘miracle high lustre 
mel that is 


Price! 


Ji iP PE 


ENAMEL SENSATION 


GUARANTEED 


t 2 Fut sq95 


‘Almost anyone can 

get high-gloss job 

that looks like 

Professional fin- 

jh. KAR-WIPE 

does the trick! 

Easy to apply! No 

brush! No masking! 

imply WIPE IT ON. 

‘vith the applicator that 

we give you FREE. Get o 

foctory-like finish that’s GUA- 

RANTEED against chipping, crack- 

ing. peeling, fading when simple 

directions ore followed. Dries 

dust free quickly. In newest colors. 

SEND NO MONEY! Order one or more 
Bey'postman plu C.0.0. upon del 
very. Send remittance, seve poston 


‘SEND NO MONEY! ORDER Kar-Wipe TODAY! 


YEARS 


In Black, Grey, Firey Red, 

Brewster Green, Washingto: 

Blue, Maroon ... $1.95 per q 
S-4 828 S. 18th St., St. Louis, Mc 


Fecking job quickly. 
KAR-WIPE CO. D: 


Your 
Own 


Build 


parts cut to exact size—ready 
ie Aarne waterproat Py 


i 


$3950, 


ie, se, frames 
tf igh “speed 
peu te se osle ot 

fanchise to local build: 
dime) for ilustrated liter: 


aw for 


ire today 


GZzaakh 


704 Washington Ave. 


WOODSTOCK, Itt 


How to Make 
Liquid Marble 
And BIG PROFITS In Your Own Business 


Amazing Liquid Synthetic Marble can be made at home with 
‘ut machinery. ‘Ro eat or pressure. Can be poured 
{nto molds for casting expensive novelties. Liguia Synthetic 
Marble can be made in any color. It is even more beeutifal 
ie of its highiy glased finish. Costs 

FLEXIBLE MOLDS: Make your own Plexible Molds. 
atuary. desk sets. Book-ends. ete. out of Liquid 


than geninr mare be 
far less, 

Gast novelties 
Marble. plaster and many other molding compositions. A large 
Siied mold costs but a few cents. Hundreds of casts can be 
faken ‘from a single mold. UNLIMITED MARKET: You wil 
find ‘steady Seur-found demand in your own community. “No 


Selling problem. We supply names of busers for your finished 

Broducts Let BING TRODUCTS show you how to start with 

Small investment and bulld a permanedt. independent. proft= 
ness!" Write now for FREE. CATALOG: 


BING PRODUCTS: Dept. B-30 sosron to. 


[4 |HERE’S THE NEW 
SAFER JIGSAW 


No Motor Needed ... Just Plug In! Portable! 
Safe! Cuts Clean, Smooth .. . Needs No Sanding. 


Join the thousands of satisfied Synero Jig Saw owners getting 
real pleasure, profit and relay 

Ser tool! Think of the fun yes 
Magazine racks, picture frat many articles 
for'profit and leasure aay te weet dust plug into any 80 oF 


60 ee THOS volt outlet WHY S+NCRO IS 
‘attle, ides) for THE = 


tained power unit needs no olling 
clean! Leaves no grease stains on 
fable tops—no. sawdust cloud. ite 
the perfect, safer educational tool 
for Adults ‘and. younger children 
Teach Junior to "make fancs 
outs, ‘model, “planes. bool 
foys: Girls will fove to male pins: 
Hic tonogram pins, Jewelry, model 
furnitures for ‘doll ‘houses. Tals 
‘amazing Synero Jig saw cuts wood 
Feather ~ plastic, "1/16" " brass 
fuminim, xine, other thin mevale, 
‘ith the same Blade, It will fol 
Ww"the ‘most intricate. design, on 
that fancy what-not or cabinet ‘you 
Want to make, with perfect. actu: 
Facy. and" ease” Symcra’s safe 


SAFEST 


Write for 


FREE CIRCULAR 
And Details of our 
10 DAY TRIAL 


Mail coupon now for FREE circular 
containing complete Syncro infor 
mation and details on our liberal money back 10 DAY TRIAL 


rs Writel 
———-FREE INFORMATION COUPONI-—— 


i SYNCRD SAW CORPORATION, Dept. 6.48 


20NE NO... STATE, 


| eee Se 


aprit 194 295 


i— 


Rrmél 


MOTO-SAW 


THE AMAZING ELECTRIC 
SCROLL SAW 


Boy from 8 to 80 (and girls, too) have fun with a 
Se it’works more like magic than any 
eee Mover’ saw’, It takes no effort to Tun no 
ible pressure to feed. Runa’7.200 strokes a 
icate seroit Gesigns’ in 

thick: ‘Blade holder 


r : 

freee ctlas ‘orard ‘and "buckw 

Tength of stock fe will cut 

welds ate Sw Tee 

Uniy twamoving parts. 

0-190 V. 60 oF 80 cycle A.C. (only). 
acre 


s never needs oiling. Uses 
‘Thousands 


"it pay postage. 
ince, plus 
chted after 5 days 


BOOKLET 


New, authoritative booklet, fully 
illustrated, can help you ‘solve 
your hearing problems. L 
more about hearing loss 
causes—its correction. 


—Western Electric pep. 380-?s-4 
195 Broadway, New York 7, N.Y. 


Send free copy of “Modern Science and Your 
Hearing." Include illustrated booklet on two new 


all-in-one Western Electric Hearing Aids. 
Name. 

Address 

City, Zone. State. 


Distributed in Canada thy 


Northern Electric Co., Led 
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SAVE TIME, WORK, MONEY! 


SHAW 


and “PEPPY PAL” TRACTORS 


jigrinds, and taws Wood: 


‘bunt Fon nucaxD worn 
Tcomtrection means low 
i'year's guarantee 
LOW FACTORY PRICES. 
slrect or thrgugh Jour geal! Almont anyone 
“cin ators dhaw Berklee 
Boppy af se roto He 
RIDING TRACTORS 
smote, trom Bria 104 He 68 i. whe 
“a ees sn. plan 
Glectie partér. Inaproved eacrng devics, 
ver frame and beara chor 
{rule and wagon Pigwharrow, erator 


5704 or el in 


‘668 PS North 4th St, Columbes, 0. 


Prywoop Boat kits 
. $49.00 


Cinetuaing 


‘This READY-CUT 12 
ft ating Boat can be assembled fn, 8 ug. without forme ot 
special tool ‘tre complete inclu adware, 
Paint, and etc, Send for free folders 

TAFT MARINE WOODCRAFT 
Dept. K 636 39th Ave. NLE. Minneapolis 18, Minn, 


ree 
apie 
RECLAIMO iii site 
pS tae d tsar 

as aes eae ena 
& FEATURE! 


eating quality at all Unves 


Proves 


PREVENTS Acid and Siudge Formation 


MAINTAINS Fiscosiy ELIMINATES Ehsmces 
ome * TRUCK * TRACTOR OWNERS! 


aa Watt Tove 


SP TeRKTT 


TWIN CARBURETION UNIT 


Available for installation on any car 


more pi 


speed 


NOW AVAILABLE 
immediate installation, complet: 
linkage and easy-to-follow instru 


with 


© POWER 


The Mani-Daptor steps up your motor’s efficiency by ap- 
proximately. 20% it 
een lying idle. The 
fade-outs and yet you save on gas! More high gear driving, 


é 


with down-draft manifold. 
@ SPEED @ ECONOMY 


juts to work horsepower that has 
ing order is at no time affected by 


ip and quicker, more economical driving is 


attained with the Mani-Daptor. 


POWER & SPEED. A 33 Ford 
V-8 (stock) was clocked at a 
top speed of 72 mph. With a 
Mani-Daptor installed it was 
clocked at 96 
marked increas 
in every car or truck 
equipped with the 
new Mani-Daptor. 
DEALER OR DIST 


Mani-Daptors for | uss, aacus 
10617 Prairie Avenue 
Inglewood, California 


ECONOMY. One Chevrolet 
owner reports a mileage in- 
crease from 16 to 23 miles per 
gallon, Top speed increased 
20 mph. Due to increased per- 
formance with the Mani-Dap- 
tor, engine repairs and up- 
keep were cut to a minimum, 
UTOR INFORMATION ON REQUEST 


———-—--—-——------; 


‘ORDER NOW 


ph. There is a 
in power and 


sensational, 


Orchard 7-0546 | 


Hons. | ease rush a ManiDaplor Unit £06 @ -| 

8 cylinder cars 5265" Chrome, stocks | epost ~~ Prepaid race | 

forms $125 02. | same z =] 

6 cylinder cars °32-"9 —Finned Stocks | care ~ Zone... State ai 
POsTPAID $2.00 ea. | SEND INFORMATION ON MIGH SPEED EQUIPMENT 


Velocity Stacks and Corbu oxi 


[RR opener ancl mies izes | 


REE Dioto Crt 


SFOTOSHOP on. 2 wus ca t?nrs 
PALMGREN Pet ere 


85 FEED ond ROTARY FEED ho. a3 


TOOL and ENGINEERING 
{8396 Soutn Chicago Ave., Chicago 17, 


RUGGED? YOU BET! 


BELL msswe* 


RESISTANT 
Hondsomely styled, precision 
tested, built to toke hard 
‘ioge, ready to go places. 
No. PL 220— ALL-STAINLESS 


NOW _AT NEW LOW PRic! 


dee Direct from BELL. Mall check, money order 
cr poy C.0.D. Write for FREE Booklet "PI" 


BELL WATCH COMPANY, INC 


How To GeT THE Most out 
oF YouR HOME WoRKSHOP 


His how to DOUBLE the use and enjoyment you get 
rom your Home Workshop! In this brand-new book, 
experts reveal know-how knack of woodworking crafts 

Ship that will enable you to build furniture, make money: 
Saving home repairs ‘and. improvements, enjoy scores. of 
‘Eddittonal workshop hobbies! Covers use of all hand tools 
tnd jigsaw, lathe, drill press, circular saw, jointer, sander, 
Bandsaw, carving’ motor, grinder, planer, ‘shaper, ete. 690 
illustrations! Order this ‘big, handsome workbench manual 
‘ow! Pay postman only $1.96 plus postage when book arrives. 
(Or, if you want Special DeLuxe edition, Buckram bound, 
Staniped”ia brilliant aluminum fotl, pay’ $2.73.) Use it 4 
whole week, Thea, if not fully convinced it can DOUBLE 
the value of your Home Workshop to you, you may setura 
it for refund Of every penny ! Send in the Order Form now! 


MAIL FREE-TRIAL COUPON NOW! 
| Popuier Science Publishing Ce., Dey 
1 353 Fourth Avenve, New ¥ 


I Send me Hew t0 Get the Most Out of Your Home Work- 
| 2hep. 1 will pay postman price checked plus few cents po 
| 


age when book arrives. If not 100% satisfied, I may return | 


book within 7 days for full refund. 
Ci Detuxe Edition, Buckram bound, stamped in 
aluminum, ‘$2.73 

CF Regular Edition, cloth bound, $1.98 


c Zone. .. State. 


hath bee a a ae sepncg pe, and ve 9 a 
ee en eee Ser si 


L. 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


vest_pocket or purse, Guaran- 
rate, Operated 


Pawouneing SHAPER and 


MOLDING @xttere 


FoR ALL MAKES OF 
DRILL PRESSES! CY 


NO SET SCREWS 
TO LOOSEN! 
BLADES AUTOMATICALLY 
ADJUSTED. CANNOT 
SLIP OR FLY OUT! 


OTHER EXCLUSIVE FEATURES 
Blades instantly replaceable—automatt 
cally drop into’ por 


sruction. ou ponitively enor buy 
SMeaiculater of “equal ‘quality "for. a 
uttie money. ACCEPTED As THE FIN- 
EST LOW PRICED CALCULATOR FOR 
OVER 33 YEAHS! Operates with a flck 
of "your anger: ‘rubtracts, multi: 
tea divi up. to one bili 

sd ‘over’ An. Ta 
fale Avouded, and time saved. MAKES 
IDEAL 


post naa putirs:sioney:-hasecavaran: 
tee, Send ‘only "$2.95, Calculator sent 
postpaid, or send ‘name and address ‘and 
pay postman $2.05 plus postage. MONEY 
Back IN’ Jo DAYS "Ir Non DE. 

% (if outside U. 8., send $3.00.) 
AGENTS. WANTED. 


i locking aut 
only, Fits tapered, threaded, or by! 1D, 
Spindles. Specify {ype and aise spindle 


CALCULATOR MACHINE CO., (Mfrs.) 


FLOYD CLYMER'S unb 
DEPENDENT TEST RE 

KAISER-FRAZER CARS” 

Kent wha ern ¥ 

‘are Exper, parece aly, 100 photos. 

Gelvall some x ne ta dod 

{ar record, gs mileage. Thowuands are buying. 

Oider non'51.30 postpaid, $2.50 deluxe ed, 
elt nly 0. D. Mone 
ce Gime, Publier, Dept 


$75 
ALL-METAL SHAPER FENCE. 


aber and mol- 
lamers and drum 
itr presses and 
Completo—with tem 
nas Fully 


4° ROTARY SANDER 


ds wood and pa 


woothness. 
Avaliable for ie as, 
festbte st 


a. Two 
34". Complete with 20 discs, 55 
FULL 10 DAY MONEY-BACK GUARANTEE 

FREE Workshop Catalog > / 


BARRON TOOL COMPANY, INC, 
270 Architects Bldg.: Detroit 1, Mich. 


BARRON worn sor TOOLS 


{T TAKES 30 MINUTES TO 
MAKE YOUR OWN 


fir welded c 
forms, wood tables und steel benches. 28° deep, 
SI” Righ, 47514 gauge steel channel. 
Each leg will safely hold 5000 Ibs, 2legs make a6 


WHOLESALE HARDWARE CO, 
761 Tentn Avers New York "el. 60. 5. 


“Sentara weLnEe i 


= \5282°. 
Aveanaes 


piety will ssnase Yoo, Ina veat the DYNauic only corte You abort fe day 
iy To operate with belinet, rods, eable, boldee, operant and welding tnstructions, ete 


Saves You Valuable Time and Money! and 


seca dtl rassfarmertroeDrnamic Welder canst 
a2 Sie wivtarams 
ete fae WORKS om ine Sree BAS 

Bes sop: f : 
UGE SOLS VOLE ws UREN orton Dod Seve sod re a dha atl cont 


pa DYNAMIC WELDER CO., 15East 23rd Street, AF, CHICAGO 16, ILL. 
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BETTER JOBS 
BETTER PAY 


nRADIO 


EVERYTHING IN 
RADIO 
AND ELECTRONICS 
in ONE book! 
Over 1000 pa 
Al the expert knowledge 
at ,your ‘fingertips = 
quick to find . . . easy 

to read in the 
RADIO DATA BOOK 


; CATALOG 


IF pes. Hatio & Televiie 
set es. Rat Parts 
16 pgs, Sou Anplitiess & 
de pps Man Gear 

st Egelpaeat 


E-PACKED PAGES 


160 varr® 
Thousands of items for every Radio need. Buy 


confide: wer aquarter century of reliability. 
Satisfaction guaranteed or your money refunded. 


SPECIAL! . 
Photoflash Condenser 


‘Small lightweight unit for use with battery oF 
HO vole Peak volts 2300, 


‘mid Protessfonal reruts can be obtained by 


the say of 3 ord condensers ie raraiot SE 
2M "diac x 6° Shipping weight Sibe 
Spsz40co $3.95 
Air-CoreCondenser TunediF Transformers 
Double tuned with compression mica jim 
fan. RMA color coded leads. Tuned t0 436, 
RG suetii's ar 3 
XaisCD—Input sareaieiaae 
XissCD—Output Be 


Model Maker's Heavy Duty 1%” Vise 
| ¢ eal for radio servicemen, amateurs and 
|S Sart Twin guide rode, pr 

worm (sot rolled) and faely machined 
| Hews insupe fem grip of work without 
fo nay speck bemcks lave con bn egies 
vgs closed 40's 184 x 
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901 W. Jackson Blvd. 265 Peachtree Street 
Downtown Chicago Branch: 223 W. Madison 
LAFAYETTE RADIO CORPORATION 


Concord Radio Corporation, Dept. 114 
901 W. Jackson Biv, Chicoge 7, Ml 

Yes, rush FREE COPY of the ‘comprehensive 
Concord Radio Catalog. i iin 


i 

MANIFOLD | 
ir Pip i tabenr I 
dnasee ee i 
Sheed and performance 1 
I 


DIXIE WESTERN MANIFOLD CO. 


Sresoes CENTRIFUGAL PUMP 


BELT DRIVEN 


VACUUM-AIR HYDRAULIC 


GENERAL PURPOSE PUMP 


Original Cost 


vaewum ; 
ners a : ; | SURPLUS 
vyomauuse = | SPECIAL 


GROBAN 
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Paint Your Own Car in 


with NEW AUTO ENAMEL 


i A= INO Spraying 


GUARANTEED 


ron 2 reas ’ F NO Masking 
/ NO a 


Follow the simple 
Leste WIPE 


° 


one QUART “PAINTS YOUR. ENTIRE CAR 
INYONE CAN DO A BEAUTIFUL JOB 


ANY ONE is che easy, speedy. econgmical. yer most succeasial way 

(9 PAINT YOUR OW! is. different-works 

spe! “All you need is ONE P QUART 9 of LUSTRSWIPE, he 
Miracle Auto Enamel, and the pow we send you AT NO EXTR, 

IST. Almost ANYONE, can do a rmagatécent fob in sbour ONE 


This Price for Immediate Delivery 


SAVE b 
Ordering $ 95 


SHORT HOUR. Ye seems ‘unbel i PER 
No brush needed: No spr 
PUSTR-WIPE. dries dusttree in about an hour. You'l Now! QUART 


thrilled beyond words with the results! Your friends will chink 7ou 
$7} fo $125" for a professional paint job. YOUR C 
SLi NEW" Rush’ your order for a quart of LUSTR-WIPE TODAY. 


SEND NO MONEY! ORDER LUSTR-WIPE TODAY! 
at 


siaci 
SREY. (Gisimctal Bi ele Wie Light 


‘ORDER ONE OR MORE 
‘QUARTS TODAY 


Send 


“ TLUSTR-WIPE CORP. 166 W. Washington, Dept, Chicago 2,11.} 


[Please send me 
ENAMEL at the spec 


p MAIL COUPON TODAY! SEND NO MONEY ogee I 
AGENTS WANTED for New money-maxine susiness! 1D Send Postpaid. Full Payment. 1 
CAN MAKE GROSS PROFITS UP TO $275.00 IN ONE weex. IL] Send C.OD. plus Postal charges. f 
0 business for yourself sciliog LUSTR-WIPE in cans, or Iname———— 
' 
' 
i) 


price of $3.95 per quart. 


enclosed. 


Bainting cars yourself or having others 0 do the work. Owacrs | 
of old cars everywhere (who can't get new cars) are easy 'apomess 
Prospects. Send now for our MONEY-MAKING PLAN. 1 


DISTRIBUTORS WANTED: A few Tonderfal terri- 
tories now available. Write at once for our SPI OFFER. 


LUSTR-WIPE CORP. 166 W.Washington St.Dept.0, Chicago? ti, 


tion regarding AGENT PLAN. 1 
on regarding DISTRIBUTORSHIP, _ J 


aprit r94e SOL 


rece 
Autos to Atoms 


he month’s issue was hardly cool before 
a couple of significant reactions came 
into the office. 

Buick, not unnaturally, liked the article on 
its new Dynaflow transmission that offers 
literally limitless gear ratios in driving 
speeds, Buick was finding out that the de- 
velopment of the device was almost simple 
compared to the job of explaining how it 
worked, 

We could well understand what they 
meant. One time or another most of the PS 
Editorial Staff had been doodling diagrams 
and cutting out paper dolls in attempts to 
explain the obvious but mysterious prin- 
ciples of the super-gadget. We even hauled 
out the office electric fans to test our 
theories. Such are the difficulties of pictur- 
ing three-dimensional hydraulics. 

The Dynaflow humbled the writer, the 
editors, and the whole art department into 
accepting the eventual explanation with the 
assurance that if we could understand it, 
anyone could get it. 

Perhaps it was this unusual humility that 
convinced the Buick people that our explana- 
tion was just what they needed. Anyway, the 
Buick magazine is reprinting the PoruLaR 
Scrence article on the Dynaflow. Glad to 


get rid of it, gentlemen. Some of our people 
are still cutting circles in the air with their 
forefingers. Frankly, we'd rather drive than 
describe one. 


Incidentally, the Dynaflow story wasn’t 
born at Buick.’ It began with a Washington 
rumor that the torque converter used on 
tanks was being fiddled up for passenger 
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cars, Detroit detective work by Devon Fran- 
cis led to Buick as the first to get a truly 
automatic drive « on the road, 


The other big’ boot we ee out of the Feb- 
ruary Porutan Science was the atomic 
energy business. 

It began as a Chicago local story, We as- 
signed Martin Mann to get on out there on 
the chance he might see a power pile in ac- 
tual operation, We told him to look for the 
practical details that would let him write 


an article honestly entitled, “How To Run 
An Atomic Power Plant.” 

“Be sure,” we said as we bade the Mann 
good-bye, “you keep your pores open for 
how a going atom plant sounds and smells. 

On his safe, unatomized, retum we 
pounded him with the questions that were 
answered by the article. It looked, he re- 
ported, like a concrete garage inside a ware- 

y sound was a faint hum— 
fans in the ventilation sys- 
tems. It smelled, he said, “like a physics lab 
—kind of a vague machinery smell.” 

Since he had been shown nothing off the 
record, Mann sat down with artist Ray Pioch 
and talked out a drawing of a practical 
atomic power plant. 

It must have been a pretty good drawing 
and article. Anyway, the Atomic Energy 
Commission thought so. The atom people 
called up for a couple of thousand reprints. 
They want to send them to—that’s right!— 
the guys who work in the atom business, 


This kind of thing makes us pretty cocky 
here at Porutar Sctence. If it’s good 
enough for the guys at Buick and the Atomic 
Energy Commission who really know these 
things, it ought to be good enough for the 
whole million of the rest of you readers. 

But I guess I'd better pipe down, Too 
many experts in the audience, and we live 
on the end of too long a limb. 

Some knitting-machine expert 
is is going to count the needles 
the picture and tag us out!® 


“it has happened here: See PS, March 


"47, p 286, 


This one 


iii 


Sound 
PENETRATING WAVES 


Like Light 
FM... NON-PENETRATING WAVES 


STANDARD Kt” 


TELEVISION JOP 


Merci why 
WARD c Wart llaiile 
make alt receiver. weel belfer 


Auach a Magic Wand aerial to your FM or tele- 
Vision receiver, and the effect is almost magical. 
Fuzzy television pictures become sharp, clear, easy 
to see. FM tones ring out rich, full-throated, com- 
pletely free of static and distortion. You get more 
stations, and you get them at their best. 


Your FM or television receiver needs a Magic 
Wand outdoor aerial because it receives waves 
waves of 


‘Tested and perfected: in the famous Ward ex- 
perimental laboratory, Magic Wand aerials. are 
available in several types to fit varying conditions, 
They are quickly installed outdoors, at any roof 
or wall angle, where they pass maximum signal 
strength down’ to your recelver, 


See your radio dealer, or serviceman, tod 
Have him help you choose the Magic Wand aerial 
best suited to your needs. They're priced from 
$9.00 to $18.00, and are complete with instruc- 
tions and accessories. Get yours installed immedi- 
ately, and start to enjoy the kind of performance 
you paid for. 


THE WARD PRODUCTS CORPORATION 
Dept. P, 1523 East 45th Street, Cleveland 3, Ohio 
DIVISION OF THE GABRIEL COMPANY 


THE WARD PRODUCTS CORI 
Dept. P, 1523 East 45th 51 
Please send me your new free bi 
Actials. Also send me the nome of my dealer, 


Cleveland 3, 
‘Ms 


Nome. 


Addtes 


City ond Stat ae 
(DEALER INQUIRIES ALSO INVITED) 


SOUTH BEND 9° PRECISION LATHES | 
) $14509 


f.0. b. factory, less electrical 

equipment and bench. 

You cam buy a South Bend 9" Lathe om time baymentie 
ZA 


'9""x3' South Bend Model A Bench Lathe — $270.00 


The quality that is built into South Bend 9-inch Precision 
Lathes enables them to produce quality work with effi- 
ciency under all conditions. Regardless of the type of machin- 
ing —between-centers, collet, fixture, or chucking—close 
tolerances can be maintained and a maximum volume of 
fine work produced with a minimum of effort. Write for 
Catalog 9-J which fully describes and illustrates all South 
Bend 9” Precision Lathes and attachments. Larger sizes 
with 10“, 13", 1442", and 16" swings are also shown. 
PROMPT DELIVERY —See your South Bend Lathe distributor today— 
immediate delivery from his stock or early delivery from factory. 
PRICES — Starting ot $145.00, .b. fectory, South Bend Lathes now 


represent @ greater value per dollar of cost than ever before. 
Average price increase over prewar level less than 15 per cont, 


23, “or " 
MSL € tomer —memual eperction TIME PAYMENT—South Bend Precision Lathes, fools, and attachments 
rane, corre sane ‘ore available on Factory Time Payment terms, 2595 down pay- 
“8 ment, twelve months to pay belance. Moderate finance charges. 


SPEED PRODUCTION WITH THESE ATTACHMENTS 


Fiat ebaine Cannet-sasias TAPER ATTACHMENT CENTER REST 
HANOE QEAR DOK—Messl A MILLING ATTACHMENT SQUARE TURRET 
COLLET ATTACHMENTS CARRIAGE STOPS 
RS ee SS Re Ea HANDLEVER BED TURRET FOLLOWER REST 
DOUBLE TOOL CROSS SLIDE ELECTRIC GRINDER 


BUILDING BETTER LATHES SINCE 1906 


SOUTH BEND LATHE WORKS 
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456 EAST MADISON STREET 
SOUTH BEND 22, INDIANA 


1 send you Soldering Equipment 
ow you he 
do Radio Soldering, how 


Early in my course | show you how 
i 1. Tester with 
helps you fix 
and ecm 


You get parts to build this Vacuum 
Tube Power Pack, make changes 
which give you experience 
packs of many k 
rect power pack trouble: 


Building this A. M. Signal Genera- 
for gives you more voluable ex- 
perience. It provides amplitude- 
modulated signals for many tests 
and experiments. 


Yeu build this Superheterodyne Re- 
ceiver which brings in local ond 
distant stotions—and gives you 
more experience to help you win 
success in Radio 


You can get this 
training in your 
own home under 
G. I. Bill. Mail 
coupon for full 
details. 


with BIG KITS 


of RADIO PARTS 
I send you 


Do you want a good-pay job in 
the fast-growing Radio Industry 
or your own Radio Shop? Mail 
post card at right for a 
Lesson and my  64-pag 
“How to Be a Success in RADIO,” 
both FREE, See how I will train} 
you at home—how you get practical 
Radio experience, building, testing 
Radio circuits with BIG KITS OF 
PARTS I send. 


‘Many Beginners Soon Make Extra Money} 
in Spare Time While Learning 


The day you enroll I start sending 

EXTRA” MONEY" manuals that show 

you how to make EXTRA money. fxin 
nore Radiog in spare tne while st 

ning! I's probably ca 

in Radio now. than ever tx 


REATER opportunities 
as public demand for Television, FM and 
Electronic devices continues to grow. Cut 
‘out and mail postcard for FREE books: 
Man post card for Sample, Lesson 
FREE 64-page book. Read details ab 
my Course, letters from men I trai 
fee how quickly, easily you ean get st 
No obligation! Just MAIL POST CARD 
‘OW! J- E. SMITH, President, Dept. 8DP3, 
Notional Radio Institute, Pioneer Hogue 
Study Radio School, Washington 9, Dj & 


IT TAKES EXPERIENCE TO SKIM THE SURF AT 


I NOTICE MORE Pl | ucarnep 
‘AND MORE PEOPLE BY EXPERIENCE... 
SMOKING CAMELS, BY COMPARING. 
THEYRE GREAT! THAT CAMELS SUI 

MY "T-ZONE’ 
sest! 


We Mies 


More people are smoking ry 
Camels than ever before! 


@ Now that pec 
they want 


the cigarettes 


people are 


(T for 


